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a> ^ ist s m £ o m tr ti & . a * « 5 t ib ft o ^ ^ ft . 

7 . e as ± it m- £ n 4 a * . mm. ^mmt tiiimmm t&izm&m 1 izmm 

8 . E % ± It S $ ft £ ffl 1* , flft JPJ , *««I4fc«K»Mfc*fclll*JH2fc:iB« 
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17 . If ?L £ ft t £ ^ X cGMP - X x X X f" 7 — -fe' PI W £ S W: X h ~o X 
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* % i o if * if 5 fc IB a <n it ft £ m IE 4. ft iz 

30. ^bIx-Mg^^g(tT^SDf|L^ftt^^T-h^-hP 
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T 3b o T , -M/-NtfffflLT, fi-^ic7)|t^^2t;lBK^'fL^ft^fi)IB^ft 
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^■^■tr/^/H^ y ? nr/K/K ^ ? n r jv - r a- ^ >v „ r^yp^/i^i 

R 3 (4 * m m T £ tz (± ffi St T ;P * )V m £ a L ; 

r 5 14 m m m . bb h s£ . n 91 - fli us k . ^#K-iBnsK*fe« 

S*Si3i;-]IBJ»;Bj*£iSIL ; L "C 
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mtfcmm b L X-Wtli : 



R 1 fi /K « . T A- * A" » b Kn^ y7/H;K ^ n y > T )V * >V h L < \i * 
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? U )V m Sr a t ; 

R 3 {± 7[< S 4 li $ 1 C ti fi I 7 /I + /I S 5 I L ; fit 
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; Y 14 7K * , t PnJfy ( ffi 8 ) T ^ * ^ , ( ffi 9t ) T ^ 3 ^ ( ffi » ) T ^ 
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lii4C(l)*» ; {2) m.mm. I - 6 a) )V )V ; (3)^ n y v ; (4) h H n * 

i'/k ; (5)Kiil-6«ffiIT;^dfy ; (6) - h a ; (7)7 5 7 ; (8) N R R 
" ( £ £ T R ' t R " l±#*ailfc(a)**43t(±(b)lR*ai~6tf5fi«T;kdf 

*?*-5t*^ti o ( i ) r s y t i K) , (nit/^'jytJ; n L < li ( i i i > K 
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x - tV ) e?ya C 4 , 3 - d ] h° V s >>' y - 7 - y £■ m ^ L T V* s . 
1974^11^ 12 0 IMtO Br euerfc J; tXTreuner CO * H iff Wt W> 3 , 847 , 

908 ^BJ|H*ii , ^ : 



0 ; 

R 2 14 « & tz 14 ffi a T A- * A T *> 0 ; fit 

R J ti*l, H7iH/K v\ u y >- £ tz <4 V V 7 )V * o A -f- >V X' fo & ) 

-6-Xf 'J/R'7/n C 3 , 4 - d D h° 'J 5 V V , l-^^n^>-^7P-6- 
( 2-?DDXf |J;H b"5/D [3, 4 - d ] b° V 5 1/ y . 
/P-3-^f-A--6- (Xf y/H t'57o C 3 , 4 - d ] b° U S 1/ V . J; tf 

1 , 3-yif;P-6- (4-?nnxf 'J;H t77'n (3, 4 - d ] h° U 5 

SSitttf ^tt^tf 

1981^4 £ 7 0 ^ftcOMorrisonflfecO^HWIt 314,260,758 ^ Bg jffl » {4 . i£ : 



CH 3 

J4 ft « T )V a * i, t J; 0 B m $ ti tz 7 x - A> , g i4 

t y y ^ ^ m if ti & ) 




( ±5*+ . 




(15) 



1 1 -5 0 1 9 2 3 



<T> it & ft co m H £ M * L X ^ * . L L S ft <0 * ffl tt 14 BH * § ft T V* £■ 

1967^ 3 £ 14 B Wilco Burch CO # 1~ ¥ B f? It % 7 54 , 565 f fit (i, H«K 
*JW*iJi--6i:B*>fLS4-Sfl|-l - T >V * )V - 6 - ( 5 - -hn - 2 - 7 >J * 
) -1H-K5/D [3, 4 - d ] b° 'J 5 ^ > CO |fl £L CO ft <r, 4j ffc L T * ffl T 
$)!. t jS^ttitui. - jl«4-KJt-l-T;l'^^-6- (2-7 'J A- ) -1 
H-K9VB C 3 , 4 - d ] t 'J 5 y^tiSLTV^. 

1973^11^ 13B WHO) Podesva ffi CO * ffl iff fp gj? 3 , 772 , 294 HJ! $3 # {4 . I : 



< ± 5$ «f , x \± )\ n y y m =f- , ISsoS tHiI§ii?tb Fn^f i//K 7?;^ 
tli^/M/MJSL, ^LrR(4 7j<SJS?-. IS7;K;K 4 li K jft 3 ft 

«0fc-&ft<>>H»:*-8:*l|jSLTV*S. i ft <^ ^ it Ht ft (4 . Il^^lii^tlt 

m m l tz m m m m jcl & co m m t= s 4 t * m x h h t m * $ ft t a o , <o ± , 

x AO\ n y y Jl ^ * m -t it # ft t4 ^ I * * -t & ffi co -ft. ft co Bic co m co * 181 * t 

Lx^mx h 6 k t> ttx v-> & , 

1998^ 6 n 23 B ft IB CO ft IB # ^ gfl 370, 494 ^ p, CO 1991^12^ 24 B Wll CO Coat 
esii J: f ; 'Rawlings^*H^|f|g 5,075,310 ^ Bj§ ffl • J4 . 5^ : 




H 



O 





(16) 



1 1 -5 0 1 9 2 3 




H 



;p r h h ] 

CO ft ^ ft *J «£ V ' * a CO E * ± It S § JiS tS *■ Pfl ^ L X ^ £ . ft*»fclH^S*i.t: 
^ & CO ti , 6 - (2-ro^^y7i-;H t5/n (3, 4 - d ] b° "J S i? > 



( ±sC+ . 

R i fcfc tert - f j- )V & S" ? n j- )V T fo *) ; 
R 3 li * f - /!✓ , if;kita7 I -;Mf/K'fc») ; 
X «± - C H 2 - , -O-tfcli-NH-T'fc 1 ) ; f U 

/P*^yfiir/I3df y , 4 - t/l/^U-Zl-ffiRT/P^^y, 5 - -f h 5 V" V 
)V - i& Wl T il -n ^ . h 'J ;k -ha. T 

5 A ll7/K/^;k*a/k7S7. y'Ii7/K^7 5 7 - «7/K^- 



% co B ffj 



* % BJ5 ti , 5$ I <o ft ft : 




(17) fffrf 1 1 -5 0 1 9 2 3 

7x-;l*;l-*'^;l^^yfcJ:^l - -i 5 ^ V U )V t> m h f¥ J: 9 B » *i. 1 ffl 
— 3 {0 to |aj — C> L<(iS ; 5r-S>a««^J; DIi?lit7i-/K'SI.^ ; 4 ti 
x j&* - c h 2 - t- h h n iz (± R 6 fi ± IE CO i> CO iz to £ X 2 - , 3 - i> L < ii 4 - tf 
ij i? - ;U , l-tD'J/K 1 - < > X -i 5 *? V U ;P . 1 , 2 , 3 , 4-ff5t 
y^f/'J-ZK 1. 2, 3, 4-rF5t Fn - 1 - ^f/'JiiK 
b Fo^f y, 1 - 4 i/V'J/K 1 - IIT/K* - 2 - „ 3 - . 4 - t L < H 
5 - tf o IT , l-t^'/'J/K 3 - , 4 — & L < t± 5 - A y^tVJ/K ffm 
^Wffl" 5 Ttg ; 5c-^SJK^±T'temr^^;l'tJ;'9amSfL^3-. 4 - t> L < ii 5 
yJft/'J/k 2 - x - ^ , 4fcli3-fx^^tft4) ; 4 fz 14 m. M _t 
ft § S n h * ft co w ft in *& 4 / 4 li 7k fa tig fc H ts . 

iC I <0 -ft ft ii c-gmp-pde v HWJSttSSTTSifctfflnHLfcOT, 'l> ^ £ *s 

It, - h U - f- m 36 m tt * 3£ ft 4 fc 14 M 'J? 3 h co \z * ffl f 25 0 , ft i tit 

» 4 L I <7Mt: !ftU4 . 

r 1 , r 3 tj i x # ± ie t se * u fc a o r & o ; fit 

1 7 ;l/ 3 y , 4 - t;l'* l J-/l'-ffiS7;l'3^y > 5 - f F5V I J^-(SIS7 
/P3Jfy, yfti7;l^/17 S 7 , F'J7/^n^f;K - h n „ TS/, ffi® 
T/K/M/H-Zl'TS J , )V* )VT 5 7 - fil7^^r/P - 7 x_;M 
A jfC - A yj- ^ j; xf 1 - -f 5 r y U A j&> £> )£ £ P 4 0 W 14 ' tl tc 1 fl ~ 3 ffl CO H 
-U<{iM4 JtliCJ; DMSJifc?!-*?***' ; 4fcl4X*«-CH 

2 - T * S W K ti R 6 fi ± IB CO t eo tc JD x. T 2 - . 3 - i L < li 4 - t U y'-/K 

1 - f a |J ;K 1 - O X 5 ¥ v" U , 1 , 2 , 3 , 4-f F5tFn-2- 
y ^ y U - )V , 1, 2, 3, 4-f F5tF'n-l-Jf;iJ-;K b Fn^f y 

, 1 - 4 5 ^ V V fV . 1 - {& Wi. T )V * >V - 2 - t° a »J s 1 - b° =y V >J s ffi S 

2 - f - X ^ /V , 4 {i 3 - f I - /K' f) § 



(18) fffrf 1 1 -5 0 1 9 2 3 

h cr> t h h . 

R 1 s R 3 ti ± X # ± IS T" M L tz M *) T fo <0 ; * L T 

R s #7i^/K'Ui' ; S £ ii ;* h y . b H D y , ^;k^^>-^b^>- 
. 2 - ( 4 - t/I/*y-/l) X bJf 1 - (5-f b^Vy/H ^b^fy, ^ 

- jl * >- 13 J: Xf 1 - -f J^yjiH^lS^j: 0 a ii' ft £ 1 ffl ~ 3 II <r> m — t 
Klil^Sillta DiiSti^7i^;K'l)4^; JtliXi ! -CH r 
t ' & £ B# |i R b it ± IB <7) CO iz M I X 2 - N 3 - t> L < t± 4 - h° >J - )V , 1 

- t n 'J ;k 1 - ^yX^f sry^K 1 . 2 , 3 , 4 - -r b 9 t F u - 2 - A 
y^/'J-ZK 1, 2, 3, 4-f bnb'n-l-^/'J-ZK t K n y , 
1 -'f i^V'J/K 1 - ^f - 2 - t"D iJ;K 1 - b° 5 V U )V „ 3 , 5 - y y< 

y^ft/'J/K 2 - f - x - )V . 4 ii 3 - f - X " )VX' fo h 
tt. Or ft T h h . 

Sgtef$te#4U^35ltf>'ffc-&fljl4, R 1 ** y 9 n ^ y f- /!✓ T S> 0 ; R 3 W x f- ;l> 
* 36 <9 # i LlWt^Mfi. 

1 - y70^yf/l'-3-lflH6 - ( 4 - ^ b^f y 7x-/Mf h° 5 
V n [ 3 , 4 - d ] f y S y > - 4 - ^ > ; 

l-v-y»n^.y^-;k-3-x^-;i^-6 - (4-bHo^>-7xx;p-^^-/p-) t° 
5/0(3, 4 — d ] h' y S y y - 4 - ^ > ; 

l-j/;n^>'f;l'-3-ifA'-6 - (7i-rt'^fA') K 9 V o C 3 , 4 

- d ] e y 5 y* y - 4 - * y ; a i. tf 

1 - y7o^yf;i'-3-if;l'-6 - (4-Ti;7i^;Mf;H f 5 V" 
n (3, 4-d) ty*yy-4-^y 



(19) 



1 1 -5 0 1 9 2 3 



* % hjj (j j fc s of ?L * ft K *S ^ T cGMP - * * * y x x x ^ - -fef PI 
"C" BJc -S> i£ ic: PB . 

rat- s . 

ItSJStiiot, -T-^-h£**ffflLT. I ^ ft 1^ ft ^ « J: £ 1u t£ M 



it I <9 -fc ft J4 , MJEt-^xy-;t/^tcoS^tt^p»tci3^T#ft^-Si t # 



^4iff*:R4;fcl±#«ttJK<fc****:Bi*L, «-3t 

^ f- ;p , x.j-)V^ rne;k jy7ot;K n - :/ ^ ;k , sec - 7' ^ ;u if £ & 



is 




(20) fffrf 1 1 -5 0 1 9 2 3 

h^f y, rn#=3f ^/7n#Jfy v 7" h ^ x , sec - 7" h Is =5: t* * * tf . 
J4 . * * , M * s 3 ^ * 4 (i 7 >y * £ S * t h . 

x& - c h , - -e h & *$tm<7)ft-&wco&mizx* - a a ^ § n &m o tc k 

ft tS - fc # T- # S : 




SH«IStlI§ii/: 5-7S / - 1 H-f7V'-/l-4 -*/l/*'-l ij/kj 
, ISiSI, Miiff'jy'y<o#itTT\ JtB-^tciOMS***!, ffl t If ? n 
o*;K»ffffiTT\ SO'Ci^iHiiaiT'ClI^SST, il *J co ^ 1 1 1 ay m 
SCE^Siitl^n'; b' ( ^ * x ' j± ^ t? y v , if 4 L < li tt fit T * S ) "CM 
at. SlV«*;l*'^tS H*#S„ * & f> 14 . g Mi * jff «E . Milfy^f /I* 
;1A7S F (DMF) 4> O ® SU 3$ R 6 CH 2 C00Hc7)ig £ (4 * ft <£> S? 

ft jd u . jfi *j « j§ a » m {f * x ^ h u ^ a s a £xs&M(o&M%m'&M. m 

t tf N , N ' - # /!✓ ^ — ;k -f 5 ¥ V - /!✓ (JO ?I ft Sr % 5$ 1 1 so 5 - T 5 7 - 1 H 
-h'5V*-^-4 - f} )V i£ - V 'J/K'Mt^ £ tti 0 , 3$ I Vco ft; ft ft p «f 
t^i^tlS, JJc ^ T' s 5* IVO # # "9" 5 h* * . jft 3d O ffi 36 „ 0 4 L < (i 
ilftth^A. iftlithy^A^ f^yF«#4Tt, » £ , « i. If * , 
ffi « T JV fl J - )V 4 fc (4 * / « T # J - /!✓ « ft . ST 4 L < (4 g £ t Ut 



(2 1) 



1 1 -5 0 1 9 2 3 



h V V A * h * *s Y * ffi 0 m IZ (i x ? J - /KJt T- , £ ft: H « S t lt*Sfttb 
»J ^ A £ {£ -5 ^CU*/X^y-;Pa-&fljrfitr, ft 0 °C £> flfi ffl & K 4 ft l± J§ $E 

& m to m jft * -c « « in <o a « t , mmcD7&mik*mTmmLx . x a* - c h 2 
- -c 35 h ^ i a: * * f# & i t # t § & . 

g 4^ - A B 



ffitr^*/-/!/!)!, » 4 L < li x ? y - iv rf» fio , a M <?3 lg * , 
'JiMfiHr/ln^yF, 4 L < l± t 1 'J Ax b dr y F J , tt S » *> 6 <6 ffl 
»*Ef5»j54-C0>*Htf>i&*T, ^VcoffliHcMM^aft 5-757 - 1 H - b° 

^ftS H , ± 5® *J co 3$ v I co m 3 fc a St $ it ft x x r ;w 
( R l± i& ft T )V * )V „ 4 L<t±^f /liitiixf ^f&S ) T ML, x # 

- C H 2 - f h h 3$ I « -ft $5 * # h . 




V 



(22) 



1 1 -5 0 1 9 2 3 




SV«II(;I1^^5-7?; - 1 H-e7 > /-;l-4-*;k*'^tS F * 
, iffi S =3: * «t m m . WitfN-^f ft sere 6 tt ffl 

JSaEOj»^i"C<?3SffifflO?aST. ff i L < (2 ft 1 50°C — ft 160°C IE H CO £ s. t , 
a««o-xf ft-affyu'vutt, Milf^f U ^AltMSLT, v 1 1 <7) 6 
-f *^df V t5/n C 3 , 4 - d ) b° 'J 5 *J V - 4 - it V & ft 4 . & ^ T 5$ V I 

1 0 ft ft £ . Jfi *J eo S S , 01 £ fcf K 2 C0 3 4 14 Tfc X ft i- F 'J ^ A co # ft T T . ® 
S 4 * US ft & . Mitfy>f^*ilA7J K + T . ft 0 °C ft g ffi 4 T" co |g H 
<0 & JK T , $ *J co m S =5: if- ^ ft SI , m 

itfa^ft^f ;i'*fctt«ij''^f 5$ v 1 1 1 <7) 6 - (^f 

b° 5 V n C 3 , 4 - d ] tf U 5 *J V - 4 - * V £ # 4 £ t a&« t" § 4 . & U T 3$ V I 

1 1 ft ft * s m^^mm, «iK7nn*;u>tit\ ftsa«a*t, & m co 

m M * B? ft 3W , Milfra - ^ on^/l^-^ ySIf S?H Lt . I 6 - ( 
x i- iv x )V * - ;k ) b° 7 V n C 3 , 4 - d ] b° u S -J y - 4 - * y £ % h z. b 0 s 



(23) fffrf 1 1 -5 0 1 9 2 3 

tl 5 . « # CO H * fls Sr , FJt H iz i 0 » #J « ig ^ , 0| t tf * « It b U *7 A CO # 
4Tt, K S £ 6 ^ 190 °C £ T CO *E H CO iS JK f , *? * L < (i 170 °C — f^j 190 
°C CO ffi H <0 ?S S. X' . 5«a ffl CO 5$ X CO R 6 N H 2 ft * ■* 4 14 & #J CO R 5 O H fS # tfc X 

mm-rt 1 . xA>'-o-^ii-NH-ti^j? 1 co ft % # » . 

a£ I co ft ft co W ffi £ co SE 5S 2: ft 3 i t # T ' S S . litJ, T U -;H-f /H 
iftwKT/K/Hi^Etl) 7x y-;iiift?4i, */iA7;ift Pfcy'i 

f- '1 fglcoffSTt^^i'yx/l*-/!^ n 'J HT'co^lcoft-^ 

ft ( it* XJ4-CH 2 - t<5 H It RSJiOHT-ft 4 ) co ffllfiW JE-T -S * ^ - h 

* co * ^ P - h £ <X ^ T 1 - T -fe f - ;U -f 5 ^ V - ;P £ t4 b° 5 V - )V X 
JSltit. X A* -CH 2 -r * 0 * L T R 6 1 - A 5 ^V"'J*i fell 1 - C? V U 

y* v ft ffi ft r )V iv x ;p * - iv x co r 5 y co x ;w * - /i- ft (j m m -t 4 © ft r ;u 
;^;l*yri KHi> LtlnIK M ilfN, N ' - X? ^ # - ;P ^ -f 5 r 

* i co ft ft (4 , mmmm^mmtmnnumcrymm^m^T^m 
x s> o , PijBJB*«*»*<o«Hwrfts. k # an & ia . l if LHr<ssffl(c-w« f i 

. wmumb ft -s- $ -£ 4 t n±rF§§ n * g s- £ t * t> co % bd g co as ffl * iz 
&^xmA*>tfmm^feiz&mmte i »x-'foz>M : £$it$> t co # ? tf a, ^ s ^ « 

» S . ailt**fc:H*<o*-it*«rtt*». Pi -f * V t= iff •? h i t co X Z a 14 ffl (c 

ioti^fc^i^. *i9Miit^tiua 1 js si m m m m . & tz it m 

m , y -? nmm . hjuyx;p*yis, * ? > x * y Mfa i> L < l±~? h- A y 
E8«tffl^&«0*»«5WT*4. L A» L * sfi* ^ , * ^ co ff H P«J co M co 51 ffl * E M 
±»»S*i4*I4, ffi«0iliai»*Jj:V**l»*»6»6*L4t>^T*4. « X tt ft 

^ ft co is ft jn jg (a a m n. t + # ^ *a co s m * jh t ± >o m m $ a h . * co i 3 s 



(24) 



1 1 -5 0 1 9 2 3 



m^mt Ltii, ia « * is s- # * -r § * -a r ^ n - >v m m t= m m u it m u -e t 

;itl9«tfitS ( i co m itr . t&l± Z co 5 % ftM-f & , 4 tz J4 % — co * 
M if « T m IS $ & ) . 2b4V^±*«[iO«(BfcJ:»)**4j«S-fr4*ffi**aSfcff 
A, ft s j&* , £ it £> fc RB jg $ ti & ^ . & M tt -ft ft co E S ± It & S ft 4 *S ** *f 4 L 
^ #\ efd-inSli^T*f|B^OKHl*JT*S. £ T £0 it It M ig J4 . iitf SIS 



£ J4 |3| 5e co 7t #> £ S # «J ft £ #i 




tf 


* y ss » ffi (e .£ 




SI 




% ti -tfi ia * t lx m 




7= ti h m , co i 


•5 iz 




7E CO IS * ft. i ft J&« 4> Pal 4. j£ ft fc 


LTco^HfrfflSix&f* 


n 








IB <0 « & M fc L T * ffl T & * . 














7 5 7- 1 H - t 7 / 




)V - 4 - ^ )V # - 


h u 


;l 




7 ; 7 - 1 H - t 5 / 












-f ft A 1 — ^ SE ftJ T 


ft 






00 


#JHfc: i 9 ( J4*1994^ 3 ^ 


15B^flco*|il#ltm 


5, 


294,612 ^ BE SMS 


£ # 


fRE 


co £ 0 ^co^rt^^##tL 


t * « * * ffi * a 


4 


ft s ) puts z 




"C 


* * , 4 fc 14 * ej S3 * * co H 




iz 




# r 




& „ 5^ 1 1 1 co g? ? a U F , Sviwx^f ;K Sx«R 6 


N 


h 2 mmfo& zviftx i 



cor^ohp##{4. issiwicAMfcT****, ft s v^(4 s r si a co ^ m 

t =t 0 4 tz (4 * mi ft (ft co II m m IE tt co # JiR t J: *) M K 4 £ f & 4 . 
* % bj cr> it ft co ffi m (4 . ^fi!tcoi±*tcj;0, f LTSS^If, * ^ ^ ft . 

Jt . RJ£^3iiM^^^J^ftc0iE#:fcj;^%«e(4?»iB^n-?F^77 4 — (TLC) 
. flffMft^07l/77 < - ( HPLC ) StHMffi-«ffl?OVN/77^-(G 

lOcoo^co 1 oitliticOTjatct 13 » * L . 

T IB co H J6 ff| (4 * % bj & s M m -t h ifi. L36>L*3&J6*lfi^**fL(=RS , t 
S i> co T- {4 * . ^ T co It ( m. p. ) (iSftt ( *C ) f ^- i. 4> ft . * IB IE co ft T" 



(25) fffrf 1 1 -5 0 1 9 2 3 

(a) 

?Jc ?S * d A *i ?t tf y -J v (100 ml ) t^l-y^n^yf^-s-xf^-s 
- T 5 y - 1 H - b° 5 V - ;U - 4 - J] )V — V U )V (8.2 g , 0.04 ^ )V ) CO J* # 
lit, 7i-/kr-fef;k?n l JF (10.6ml, 0.08^/k) £ 20iJ- KCI^iTi 
3D L . KJEEM^ft^-eco « M T* 2 b# RfJ fit jp L . fc^TM-C-iftfllfFLfc. ft 
£ (*> T-^^ S- L , ggHoD*/K ( 200 ml) t ?J< ( 200 ml) R| C # R 

/i-fJKl/l)i«ot»illS*5i' l J*y^J:T»*?A?n7h/5 7< 

8.3 g ( 64% ) ^ l-y:7n^:x^/P-3-xf-/V-4-^T./-5- ( 7 x - 
Zk ;* ± ^ ^ Zk - Zk T £ I ) - l H-f7V'-;i/^ % fz . 

(b) 

1 - ^^n^>-^-;^-3-x^-;p-4-^ry-5- ( 7x-;Mf ;l/*/l^ 
-/iriy) - 1 H - tf 5 V - IV (2.4 g , 7.4S 'Jt/l) , X ^ y - 71/ ( 100 ml 
) . 30% H 2 0 2 ( 4.5 ml, 40 5 U =E ) . NaOH (0.3 g, 7.55 'J ^ )V ) *3 «fc V 7j< ( 

iomi ) co ?s ^ £ £ fs t- i m m m # l . ac^-cintRuiss-ti-fc. it an co 30% h 2 

0 2 (2.5 ml) £ML, S^«I£ 1 ■* R! « » S ■£ . *$+T*Bt«*L 

. a 9e * ( 25mi ) t m m oin rwu ijsLfcseaiK^ratiiOJK 

. 0.79 gi0 1- y^n^.yf;l-3-xf;v-6 - ( 7 j: — ;Mf ;H h° 7 V p 
C 3 , 4 - d J t° 'J S y > - 4 - ^ y , m.p. 175— 176 °C 2: f# tz . 

tl'J^A (2.12 g) SrX? y-;l/ (145 ml ) (c « j&> L . & ^ T * Z iz 1 - is 9 
D^yf^-3-if^-5-ri;-lH-f7 > /-(l'-4-^;l*'Jfti F 
(10 g , 45 5 U * ^ ) , «lC7i-*9ilf* (2.8 g ) & ?3s Jn t . 

KiBfi-s-iHi*S[iifc?ftaJL. as h § -e . a st t * . <k tz 2 

N HCl £ Jn £ fc . J: »Hf ^*>6Sift L t . 10.5 



(26) 

2 g ( 73% ) CO 1 - y;p^yf^-3-If f-6- 



fffrf 1 1 -5 0 1 9 2 3 
( 7 x — IV 7- ± )V ) b°7 



(a) 

7jC ?S 4> t=. A tl !t 1 -i^n^y^/l-- 3-7i-/Mf;H 5-7;/ - 1 H 
-f5 V — /I- - 4 - # /!✓ Ml/k (2.3 g, 8. 65 'J ^ ) . CHC1 3 ( 50ml ) 

i^tijy'y (20ml) CO If ff j$ £ s CHC1 3 (10ml) tf«7x-;17*f/i;o 
'J F (2.3ml, 17.25 V * ) CO SfiS * 20# IB « 9 » Jn L . RKfi-^ft** 
IS + T- 3 b§ |g) ft fls L . & ^ T m. ft T 2 b$ Pal M fP t . JE £ 4> ~C M M £ 9 * L . a 
S££ CHC 1 3 (100 ml) fc 7jc (50ml) 0) IB fc # E 5 -£ . fil*»lU. *S « 
£ £ ffi L T # £> ^ fc # A « m * £ >f y7nn/-;H^Bg«Ut, fi If A 
£ LT 1.1 g ( 88% ) CO I -is9U'^y + )V-3-7x—)VX J J~)l'-4->>TJ 
- 5 - ( 7 x. ~)V * + )V *} )V# — )VT 7 ) - 1 H-b^'/'-jK m.p. 166—16 
8 °C £ ff £ . 

(b) 

x ^ y — ;p (30ml) 4<c01-^^n^>--f ;U-3-7xn;k^^;U-4-v-T 
7 - 5 - (7i-;Mf;M;^-;i75 /) l H - f 5 V" - fV ( l . l g , 2.8 

i'JtlH 05 # Jfr * »E K . 30%H 2 0 2 ( 2.5 ml ) , & <C * ( 5 ml) fc » j&» L, NaOH 

( ioo mg ) £ » an l . Kmmizmz JccovtMT i mmm.nL , & ^ -? m a v i 

RU « *f L 

Jt » , ik *i js ± -c 3 . 5 esiiiL. aafc-tfifcaa-c-ifefliJisLfc. s m m & 
mtmm Lx&m-t l*> . * (25«n tcHci 3 (5o«n ^iBt^s $ . 

* ffi + T m m L . ittSlSr^ y/nAV-;l!t)^g B B B ft^^t. 
234 mg ( 22% ) CO 1 - y^p^yf;l-3-7i^y|/^f/l-6- ( 7 x ~ -X 
)V ) b'7'/n C 3 , 4 - d ] f'Jjyy-4-^y, m.p. 204—206 t^tlt 



H Jfe M 3 

(a) 



(27) fffrf 1 1 -5 0 1 9 2 3 

l -j/?D^yf;i/-3-if;l-5-7iy - l H - b° 5 V" — ;U - 4 - ^ ;P 
*-b!J;l/ (4.50 g, 0.022 ^>V) , h" U y> (5.21 g, 0.066^^ ) ±y' CH 
CI 3 (75ml) CO M * * ?Q *P X" 0 . 5 ft Jf f¥ L „ & V* "C CHC1 3 (25ml) CO 3 
, 4-y^f#j/7i-/17tf;^niJF (9.44 g, 0 . 044 ^ IV ) J 3^iC 
$g "9 ils JP L £ . K m i% it ft £ IS SB T - K S fH L , *ffi*T-M£W*L. 3S «6 * 
CHC1 3 ( 250 ml ) t *«ffl t *I3 . « Sr # H L » tR 14 S £ CHC1 3 ( 2 x 150 
ml) T'JfiaiL, W -fr , XffitfTMLfc. S3E£CH 2 C1 2 (20ml) * 

^tiDiiu * l t y /chci 3 (10/1) h mms, 1 fc« . afe#f* 

bU LT l-^^o^.>-^- J >l--3-J:^-;l--4-yTy-5 - C (3, 4 - ^ ^ 
bJry7 J :-/Mf ;l) # )V — )V T 5 y ] - 1 H - h° g V - )V £ f# fc . 

(b) 

l-y?P'<yf Jl,-3-lf;l-4-y7/-5- C (3, A - : J * V $r >- 

7 x - ;w jt i- jv ) ^^-;i75/] — 1 h - t 5 y — ;w ( 1 . o g , 2.7s ijt/i/ 

) , X 9 J —)V ( 500 ml ) & i. V'NaOCH 3 (0.3 g ) CO M 1=r ft iZ . 30%H 2 0 2 ( 4 ml 

) * Jn i. . R JtE S ft * 

S £ T- - Hft * f¥ L , it Ja O 30% H 2 0 2 ( 3 SI) S- 8s in L , & ft £ & ft & ± T 1 
B$ ffl 3 SE 5 * . ft 51 ft * a* £ tz n ~> T V* fc fl> T , S (C 3 S i CO 30 % H 2 0 , £ Ss Ju 
L-C4i^lfflaies*fc. RiSiB-£ai*JKS&<feffl-frLft. SKU?/-yK)M 
L . Btf3l?ftttll-£L«>fc. if IS^i^Z-iKc^i'L, ?K * in x. . * * 
i^iStt^JPLt. ^JfttfcEfttrJifciOftfe, 90°C tKiS IT , ^ H 
-feSI#:i:LT 0. 3 g ( 30% )W l-i/j>n^Vf^-3-Xf;t>-6-(3, 4 
-y/b^y7i-;Mfil) f?-/n ( 3 , 4 - d ] tf U 5 y* y - 4 - £ V ■ 
1/10 /KIP ft » m.p. 148— 149 °C £ f§ Jt . 

HSftM 4 
(a) 

*Sfi'f''C»fflUfc4-eiJi''yl8tiS (4.3 g, 25 S'Jt/H b D M F ( 
50ml ) ^a^ftfcNaH ( 1 - 0 g , 25 5 0 ^ , £ jfl tfi <7) 60% ^ » M ) $■ M I . 



(28) fffrf 1 1 -5 0 1 9 2 3 

# £> n. £ a -3- ft £ 3o# lauiffL.ixv^TN, n - -*^*-^yM V - )V ( 

4.0 g, 24.6 & JH X. , ^ CO 30# SCI - y ^ n^yf i - 3 - if 

-5-T5/-lH-t7V-/l'-4-*/^-hy;K4.1 g, 20 S 'Jt;H 

„ ft»fcilS$t$&±'C2i*IBIJii*iLfc. RJCa-^«ife«*LT«BI*Lft, BK He (c 

* ( 50ml ) til ( 5 ml) £ JU £ . ; CO fl ft £ CH 2 CI 2 ( 300 ml ) titKL, 
W « S £ M S * T" « ft L . »6*Lfc35*Sx-7 i A'*»6*ilfcfl:S-fr, iJC V* T x - 

ttl^^-i/PUT 2.8 g ( 35% ) CO l - =y ? u ± )V - 3 - if;k- 

4--/T/-5 - C (4-e'jy-;^f;H ^^-)l/7^] - 1 H - b° g 
V - Zk £ ft tz . 

(b) 

i-y?n'<yf^-3-if;i'-4-yry-5 - C (4-b°y^'-^^f- 
/P- ) M^-Zl'TJ 7] - 1 H - fcf 5 V - !V ( 2 . 8 g , 8.6 i'Jt/H , x 9 J 

— )V ( 50ral ) , NaOCH 3 (1.0 g, 18 S iJt;H fc J; tA'30% H 2 0 2 ( 4.5 ml ) CO *g 

ft * m m. t 20^ n js # t . & ^ -e » st § * # 6 3 . 5 b# p^ jp m t . it du co 30% 

H 2 0 2 ( 3 ml ) £ in L , R £ M ft *■ 9 ft § * Sr ** 6 a 2 B# p^ Jn *i L fc . R JS 
?I -b ft £ M J± ?! fi L . SSE£ CHC 1 3 (100 ml) fc 1 0% ?fc '14 NaHC0 3 ( 50ml) CO Pal \Z 

fc i DtlL, * L T X - t IV ip t> ff M A L ft: ft , 420 mgCO 1 - y^n^yf;! 

- 3 - X ± IV - 6 - ( 4 - t° U %? - )V * ± )V ) f7'/n [3, 4 - d ] f 'j S y 
y - 4 - ± > . m.p. 162—164 °C £ ft ?t . 

11M5 

?Jc ?S A *i ^ >- -fc* >• (10ml) 4'Wl-y?n^yf;t/-3-xf;l'-5- 
7i/ - 1 H-t7/-/l-4-^/l*^tS F ( 1 . 0 g , 4 . 5 5 U ;k ) CO ^ M 
(:FUyf^7/K--)A (4.9 ml , b /k X y tft 2 M ) £ * Jn L . RffiS^i 



(29) fffrf 1 1 -5 0 1 9 2 3 

SSilTlBSISIJIifFUfcft, < y ^ y ( 25ml ) (ft <0 1 - (xlJfy^;^'-;M 
)V ) (0.7 g ) * ffl 3D L , *LTRJEfi-&»*-M8K3-li;;fc. ft 

t L 2 N HC1 £ in x. , MS®) £ CHClsT'ttUi Lfc ( 3 x ) . til^ #RE 
L . MgS0 4 itKSL, JE ffi 4> t- » n L tz . iSJi-f^tDJfL x - r- 
^^S$Sb h hLT. 1 - y^n^yf^-3-xfyp-6 - ( 1 - tfn 'J^^f ;l/ 
) b° g V Q C 3 , 4 - d ] b J 'j 5 y V - 4 - t y . m.p. 170— 172°C £ W £ 0 

11M6 

f h 'J ^ASft ( 207 mg ) X ^ 7 - ( 15ml ) M L . 1 - is 9 n ^ V f- 
*-3-lf;k-5-7 5y , -lH-t7 , /-^-4-^t^tn' (1.0 g 
) . Sl^'4-^h^y7iX;l-r^f-f (1.62 g, 9 £ jg Jll L fc 

o e j6 m & m * \m m m § * . » s & as « § * . ?s *s c * & an *. . 

ii (C «£ 0 JR ft L . i-flM^ISSU, 0.89 gcO 1 - v 9 xi^V - 3 - 
Xf ;V-6- (4-^ h^y^i^/Mf/l) b'^'/o (3, 4 - d ] h' 'J S y 
m. P . 172— 173X2 * 0 

n m m 7 

DMF (25ml) 4> CO 1 - jy ? o ^ y /k - 3 - X )V - 6 - ( 4 - y< b ^ iy 7 
i-;Mf*) t5Vn C 3 , 4 - d ] tySyy-4-^y ( 1 . 0 g , 2.8S y 
t )V ) CO mm. dZ 97% NaH ( 264 mg ) £ JD z_ s <7) 20# fg C/OA'yf ^-^ (0.6 
5 g) £Jn*;fc. EJ6I^ft*aat0.5 B*P B 1fiiff L, & ^ T X*l i& _t f 20B§ hU 
tumt. ««fci*i&>t>T120 °C T 8 B§ Pel Jd #fi L fc . JIJ[I^97%NaH ( 264 mg ) t 
rnA"yf (0.77ml) * Jp £ . K JES^-ft £ 130 °C "C 32B# Jp £ t . * 

iii^o + tay, mm z m a , m l fcit* irac ± o m l , l , 

L T m m X ^ S IS h b h L fc f£ . 0 . 69 go l -y7p^>--?-/b-3-xif-;P 

-6 - (4-bFo#y7i^/Mf>H f^V'n [ 3 , 4 - d ] f 'J j y y - 
4 - j: y , m.p. 264—267 °C ( ft M ) * » . 

(a) 

DMF (100 ml) 4i»4-tKD^y7iX llpl^f ;l (10 g , 0.06^ 7k ) 



(30) fffrf 1 1 -5 0 1 9 2 3 

CO ; MW. Sr , 7km £ A ft. D M F ( 60ml ) £0 97% NaH (1.78 g , 0. 072 * ) 
C JR JW L /£ . R J£ ft & 0 . 5 B# m M W L , antDMF ( 50ml ) « ? n n T 
•fe h - h U ;p ( 5. 44 g, 0. 072 

. »«*fcx--rA'tf>ISI£fl'Ii3'£ite. * « JS £ * ffi. L , S£ W Na 2 co 3 T a » L 
s <K T 7 5 -f y T J* L , MgS0 4 ± T % « L , fit. « JE « M L T N 12.2 g 

(b) 

h U ^ ( 600 mg ) £ X y y - ;k ( 15ml ) (C j§ L . l-i^-ya^y^ 

/P-3-xf^-5-rS7 - lH-t5/-;l-4-*;l#JffS H (1.0 g 
) . & V> T 4 - ( v T J X V *c is ) 7 x. -JUWM* ■f- )V (1.85 g ) £ m JD L tz . 

r j£ a ^ ft s- - a s as § ^ . » & s- m ?s § * . 3satc*sjnifc. r je a * * 

rilL, ?F jffi £ 2N HClt'lttC L, 4)S*tJ»atJ: iJR*L, Bt ffi x f - /!< j&» h 
RSiLT , l-yj>n^yf;P-3-if-;t--6 - (4 - ( ;» /l- ^ ^ y b ^ 
SO 7i-/Mf b° g V a [ 3 , 4 - d ] tf 'J 5 y > - 4 - t > , m.p. 218 

— 220 "C . 

HifiM 9 

tl'J^Ail (310 mg ) £ X y y - ;k ( 75ml ) l/ZMfr L ^ 1 - y^n^yf 

;i - 3-xf /i - 5 - r s ; - i H-h-7y-/i-4 - *;i*'^-t ; f (i.i g 
. 5S!lt;H t 2-t"iJy-;Htiyf;uxf /l (1.52 g, 10 S 9 t ;l ) £ 

as an l tz . r a -s- ft 28^ n a m s * . m m it m m r ~c m * l . a s £ * (50 

ml) £»3&»L, SltittfcU. iOS-^ft^CHCl 3 (100 ml) f ffl L , M 

m^^^l. m&mm * ^ y u^^-f y ^ ^ ea^-* t o.85 g^a^M^- 
# ?t . <r ffl ± it ft * x - -r )v s- « o t s ai s * s ^ u * y ^ ± T <0 * 7 A y o 

t Lt 1 - is y n ^ y ± ]V - 3 - x ± iV - 6 - ( 2 - f 'J y-;Mf/H b° g V 
□ (3, 4 - d ] 



(31) fffrf 1 1 -5 0 1 9 2 3 

fy;y'y-4-t>-, m.p. 120—122 °C 2r # fz » 

^Sfi^JlO 
(a) 

97% NaH ( 3. 56 g, 0. 14* ) 5r D M F (100 ml) ^ 51 j$ L , ^ £ 4 - h 

Fn^y7i-;Htl^f ;lixf /l (10 g, 0.06*/k) £ M £ ?z , ^^^-^^i 
£0.5 m^Mtf Liti . N - (2-?nnx^/P) * * U > *M l§ t£ (11.2 g) 

^ an , s je m & % ^ £ m. t m 2 a m m n l . <x ^ r m » m _t r 2 b$ r jq » l fc 

i^stL, *tt«*x-7 i ^T , «iajufc. * a m z & *> # » ^ 5 >f 
ytt#L. Mgso 4 ±T-|g'M t . l . aiK u . 11.59 g ( 69% ) ^ 4-12 

- ( 4 - * U - ;IQ Ih^y) 7a-^»B^f /t'X^f f# fc . 

(b) 

tb'JVA (414 mg) £ X ^ y - ( 30ml ) lZ M L . l-s/^n'O'^;]^- 
3-if ;l - 5 - 7 S / - 1 H - h"7 v /-/l-4 -^f/hfJf+l'i K (2.0 g ) £ 
4 - C 2 - ( 4 - * * U - /l^ ) xhJfy) 7i-/Hfl/f /ixxf/l (5.03 

g , is s i> * )v > & £ sn l tz . Rmm.iirwz-mmffi.z * , » « *■ « * l . is 
* * in £ , a? t ph ^ 8 — 9 p s -r & o t + # & g ; ft <o » k £ an t tz . 

LitiifllJf^Vf-^a^Cj: «$L, * i: ft fU NaHC0 3 X* & a L Jfc . 
l^ilxf ;n-»ajL, * T JSE it L . & V T M m NaHC0 3 T a » L fc ( 2 x ) . 
* tt JB £ JD CO St m X f- /J, 1" tt EB L , *» -fr W« * * 2N NaOH t/yOtS 

it i 0 fit M L . x - f ^ £> S IS el. L fc ft , 1.67 g« 1-^9 

o^.>-f;l--3-x-f;p-6 - {4 - [2 - (4-*;k^ i ;^;l-)xh^y-] y 
i-/^f/H h'7'/P C 3 , 4 - d 3 bf'JSyV-4-^y , m.p. 136—137 

IIM11 

(a) 



(32) fffrf 1 1 -5 0 1 9 2 3 

4 - i>-TJ*Y$r><) 7i-;Hi^f /l-XXf )1 (2.5 g, 12S 'J t;i ) 
, NaN 3 (0.87 g ) , NH 4 C 1 (0.72 g, 13 S U ^ )V ) tiiVDMF (20ml) CO MS 

m £ 125 °c r 24^ us jB m t ^ . RM^-M^at, * * jd * . » % * « » «& m 

£«^J:3fctT?I^!fe£«ETTig?££-£*:„ i^fll^I^IL ( 2 HI ) 
. & V* T" * , 2N HC1 £ iD *. tz . jft A 1 6 * Hit ft til b b b ft L , ^^itrjifciO* 
*6 » * T Sfe » I, , IK LT , 1.7 g ( 60% ) « 4 - ( 5 - jr b 2 V '-J Zk * h jc k 

) 7x^;iSi^f ;ixxt ft fc . 

(b) 

tMJ")A (0.253 g ) ilj'y-il/ (15ml) lz m t „ l - i/^n^yf^ 
-3-lfll-5-7i;-lH-t7V'-;l/-4-*;K;jftJ H (0.813 g 
, 3.7S 'Jt;H t 4 - ( 5-f h7/'J/M f^fy) 7 x. - fVWW. * i~ >V 3^ X 
-f ;k (17 g . 7.3 S'Jt/H * SS fln L fc . K iS & ft & » 2 B @ s SE 5 it . «T 3S 
t , IK&JStTfSLft. S8a**k»»T«ia«U, *JSLfciSfe»tr3ifc: 
J; DIft, 60°C T" * £ gg jft L 5t . ^^t4«ft£»lxf ;K:I*a, Na 2 C0 3 T 
tttij L ( 4 x 200 ml ) , 7jcfiJi^ilHCl tpH 2.5fcSSttft Lfc„ ?J< ft JR £ g£ X 
?• ;P (2x300 ml) -c tt ffi t , * M Jf £ MgS0 4 ItKSL, r $ L . *fi E SI ffi L 

. »<!>*LfeEa*aaE*»Kx-f-;i^3&»4>IHSfttT, 0.21 go i-s^n^yf- 
Zk - 3 - g £ Zk - 6 - ( 4 - ( 5 - x b g V U Zk * b * k. ) 7x-JMf;H h° 
2 V P C 3 , 4 - d ] b''J=yy-4-^y -2A ?J< fH ft > m.p. 240 — 

242 °C £ . 

ISW12 
(a) 

D M F (100 ml ) cp0 97%NaH (3.0 g, 0.12 ^ )V ) 0lSl^O.5 Wf IS M W 
L , f : C D M F (50ml) 4i CO O X -f 5 ^ V — )V (11.8 g , 0.1 ^ )V ) £ 30# 
HU~ ?K 9 $5 JP t , (KUTDMF (50ml) if «7*Dt Hlf ;!/ (20 g, 0.12^/V 

) £jni.7to Ejea-&«i*siaT-*«ii¥L, nh 4 ci *jn£, nm 

lZ ?J< £ Jn it . * <ft- £ CH 2 CI 2 T"W ft} t Jt ( 3 x 200 ml ) . * « S £ MgS0 4 _L T* 

t . rat, « e « « t fc . ss^itixf/KUt ^j«tfcafiH**r 



(33) fffrf 1 1 -5 0 1 9 2 3 

i§ ic J; ^itt , ri^iEliU ^ L T S S £ * ^ S *S H B B L T . 8.0 g co i 
- (xfJry^fhfC^/Mf ;M ^yX^y/-;K m. P . 63 — 64T: £ *§ Jt „ 

(b) 

•jr h V *7 A ( 338 mg) £ x y y - ;U ( 30ml ) £ M L , 1 - ( X b * i/ % )V 
_/Mf iH <yX>f ^ (3.0 g, 14.7 S'Jt;H t l-y^p^yf 

^-3-xf;P-5-7Sy-lH-t5y- (1.6 g 

) £ ft JD L ft: . R JSE ?i l=r ft S - K S SE $ . % * 3S % $ it . S it Sr ?K BF M T 
MLfc, ijSLfcilfeitJ'at J: "3*», * T m » L T , 1.96 g(75%) <0 1 
-yj>q^yf;l/-3-xf/i/-6 - ( 1 - KyX-f ;f '/'J;Mf;H h° g V 
□ (3, 4-d) m.p. 256—259 °C £ f# tz . 

tMJ9A (0.11 g) ti^Z-^ti^U l-^yn^y^-^-s-x-j- 
- 5-7S / - 1 H-U5V-;t'-4-*;^=Jft5 F (0.49 g, 2.215 U^E 
) * JD £ , 10# Itl^-* ( 2 ml) 

# co 3 - b° »J x ;W m m x ^- ;P x. x ■f )V (0.73 g ) 2r Ms Jn L tz . K JCE ft £ — 
K il it S * , IJW3-f'Jy-iHHf^XXfll (0.35 g ) £ ^ M L , M 

H8eS*K*3&»L, lltMLt ( pH 7C S ) . ffi ft £ CHC1 3 ( 3 X 50ml 
) -caajL, MgS0 4 iT'tiU aK»$-£T8liltfi*>f *fcf» 

Jt . £ tf> * A )V £ x - t- /!✓ (7) as JP fc ± 19 IS b b b it £ it . ± j£ ft £ r » fc i 0 * ^ , 
x — t- /P- T' ?5t # LT . 0.4 g^) l-^^n^y^;l^-3-x^;|x-6 - ( 3 - h° 
ij y--;^y f ;n h° 9 V o C 3 , 4 - d ) h° >J 5 ^ y - 4 - ^- y £ # tz . 

mnmu 

( 50ml ) rp<7)l-zs?V<>j'>V-3-x.i-)V-6 - 
i-;Mf/H K5Vn ( 3 , 4 - d ] t'JS-/*y-4-^y (2.68 g , 7.9 $ 
'J t ;1 ) £ 40% y7f^7 5V (5ml) wmMfKlZ 37% iilAT/kft H ( 5 ml 

) zmtnttz » k m m ft * m. m ? 2 n# m m & t . & ^ -e i«i§i t 100 °c -c 4 
b# isi m m l tz . m m z m % § , iscx^y-z^jji, ^ l t x ^ y - ;k ^ 



(34) fffrf 1 1 -5 0 1 9 2 3 

lIfflSl?o?f/77^-tJ:«f L, i-f/^tI8ILtS, 0.79 
SCO 1 - y^n^yf/|/-3-xf/l-6 - (3, 5 - f 7 S / - 4 - b 

Fn^y7x-)Mf ;n e?vp c 3 , 4 - d ] f y s y y - 4 - t y , m.p 

. 164-166°C £ ftfz . 

SI it Wl 5 
(a) 

T-teh-hU/P- (30ml) 4> CO :/ o ^ g£ X f- (20.9 g) CO J§ W. £ . T -te I- - 
h 0 IV (220 ml) ^SOKjCOj (27.6 g, 0.2 ^ )V ) b 

1, 2 , 3, 4-fh5tFn-2--fVJf7!Jy (13.3 g, 0.1 t*) «fiA 

m t m tu l tz . Km s ^issa?i5 2B^i#u s^t4» n m ss $ * « 
. rsi^s. rsssEiiL, a a * x - -f t * co @ # ia s * tz . x - -r 

;HHiU MgS0 4 _h T* ft «fc L , «£Ei»lt»ft*ftft. i«lft^x-r 
IV ( 200 ml ) L „ <vi$ L % L T Et 2 0 • HC1 tMLt, 12.5 g ( 77% ) 

CO 1. 2, 3, 4 - f b 7b KP - 2 - ^ V^y 'J-;lpjxf ;lxxf 

(b) 

1, 2, 3, 4-f in FD^-^fy^/'J-ZHllfiUXf/Hl 
M ( 3. 63 g) & /R ( 100 ml ) IzMfrL. NaHC0 3 T MM L . S^fX-f ^ ( 3 X 
75ml) T'iML/;. MgS0 4 ±Tte« L . r>&L. ^^S-frT. 

SffSfeStti: LT3.02 gCQ 1 , 2, 3, 4 - f 1 7 b F P - 2 - V Jr 7 'J -il 

(c) 

tl'j7A (0.24 g) ^ x ^ y — ;P (25ml) IzMfr L- , 1 - y^D^yf/P- 
3-xf;l-5-7S7 - 1 H-b7V"-;l-4-7)/l*'^f ; K (1.09 g, 4. 
91S 'J^/D C^^Tl , 2 , 3 , 4-f l7bFn-2-'fyJfy | J-/Hl 
x * ;n x t- ^ (2.15 g ) £ gsflil t . KJ5«-£»£tt2BIH»8tS-fr. MM* 
M m £ -fr , IS£*tiiltMll^ ( ± Bit t fc # A £ CHCl 3 T" tt ffi L (3X100 



(35) 



1 1 -5 0 1 9 2 3 



ml) . MgS0 4 ± T S£ M L . riiL, M^§^T«feEI*&«, 

f «|S|frJx-fyltffi?f LT0.6 g co ffi £ fiJc ft £ # ft , icoffl£fig,ft£|iT]«3: 
||!!fc^coffl£|5!cfti:-£;b-tJ:, ^ £ ft £ W M x f- / ^ ^ -tf >< (1/1) £ « 

x — -r ;k }p 

* 9 ft « L fc . ifig!fijiS**T-^L. i-f/H^Bg^LT, afiffl*H 
T l-S^^t7^.yf-;P--3-J:^;P-6 - (1, 2, 3, 4-f F7bHa-2 
-^f VJr7 )J - Jl/) e?y'P C 3 , 4 - d ] e 'J S ■/> - 4 - t ^ , m.p 

. 149—151 °C £#ft . 

mmrnie 

(a) 

/nt ISlf ;1/ (8.4 ml ) £ , T -fe I- — h U ;U (150 ml ) tf <0 K 2 C0 3 ( 20. 7 
g , 150 ; HlH b 1 , 2, 3, 4 - f 1 5 t Fn - 1 - Jf 7 'J y ( 10.0 g, 7 

5 . 08 5 'j * )v ) co it ft m ^m^mrmnuL. & je m & ft * £ is -c 48« pa » # l 

, r » L ft: . ri^SffllL »a£x-x;i>i:*tf>IBfc#II3-£fc. til 
£ * fit L , f 7 -i ycmWL , MgS0 4 ± T- «g ft L , ft ft § •£ T , ^ J& ft * t L 
T 15.0 g (91%) CO 1, 2, 3, 4-fh7bHn-l - ^ / U - 4- 

(b) 

t MJ 7 A (0.33 g) £ x y y — )V ( 30ml ) m L . l-S'yn^y-f/k- 

3 - I f IP - 5 - T 5 / - 1 H - e 7 l / - /l - 4 - ^/ /Kii'^f t (1.54 g, 6. 

94 S U ) & ^ f . x ? y - ;p ( 5 ~ 10ml ) 4> co 1 , 2 , 3 , 4-f F5t 
Fo - 1 - ^f y ij^iHUf iixxt ;f (3.04 g) £ 3& Jn L ft „ K il ilr ft £ 
^BROnSftLTjlStS-tf:. iff IE 1 9K ?i § -fr , l#f.fty^^/H*t"«L, ft 
St T + m L ft . * L ft * IB £ CHCl 3 T- tt ft L . MgS0 4 ± -C * * L . ft » $ * T m 
i6fe^-^;H#fto ico^^/USlxf ;i/^=)ff y(i/i)jffi^tsa?4t 



(36) 



1 1 -5 0 1 9 2 3 



0 )V frh B » a B H L T , fife 

S£ hh © H fls i: U l-^^p^yf-;U--3-J:f-;P-6 - (1, 2, 3, 4 - x 
h g b H P - 1 - ^ J U - jk j< ± )V ) b J 7VP [ 3 , 4 - d ] f 'J 5 y > - 4 - 

* y £ » ft . 

SlJfi ft 17 

+ 1 'J^A (0.68 g) jx^y-;K;§^L> i-^^n^.yx;i--3-xx 
;l-5-ri/-lH-h , 7/-/l'-4-^;^^ti H (3.0 g, 13.5 
)V) C^VU'^'J n-;Hif ;l/ (2.8 g , 27 S<Jt;H £ flu L ft . H JC & 
**— Utaias-ii-, x^- f LtlSl:*, i£ fc 2N h c l ^ So x 

ft . ijfcLfctfelBfc^JifcJ: 0 ft ft s ft ft NaHC0 3 «o & fc: # & L ft . * ft * 
ft St x ;k ^ £ B IS A L . a^T'i-f/lA^ffi B a B LT, 0. 83 gco 1 - y ? o 
^yf JH3-lf;l-6 - (b Fn^y^f Jl) b° g V 5 C 3 , 4 - d ] b° U 
5^>--4-^->-, m.p. 183—184 °C £ f# ft „ 

(a) 

- 50°c ^ M L ft l - i^y 7 n^>'x/i'-3-xx^-6 - (t Fo^y^f;l- 
) f7V'o C 3 , 4 - d ] h° U 5 is V - 4 - * V ( 1 . 0 g , 3.8S Vt/H . CH 2 C 
1 2 (5ml) fciU'F 'Jxf ;l/7S > (0.77 g , 7.6 5^*) tf> $1 ft C CH 2 C 
1 2 (25ml) iff)^?y^il*-/^ny F (0.44 g, 3.8 iH/H & &5 fln L ft 
. K JtS a it? ft £ l Pal ft fP L , ch 2 ci 2 1 7j< a- in t . til * #31 L . Mgso 4 ± t 
«: * U , iPlL-eLTS^ + tllLt, 1.28 g<0 ffi £ j£ ft £ # ft . i <0 ffi 4. JS 
**H«s5r***»6^fc<Ofc#*>-tt-, * ft: £ £ ft * x - f ^ 6 B itS A L T 
(20). 1 - y^p^.^f-;^-3-xf-^-6 - (^x^-X^frx^Tj-^y.* 
^jkJ b7'/P C 3 , 4 - d ] t° V j =J > - 4 - 3- > , m.p. 138— 140 °C £ f# ft 



(b) 

1 - y?n^yf^-3-if^-6 - ( ^ x A- X A * x ;k ^- df ^ ^ x )V ) b° 



(37) 



1 1 -5 0 1 9 2 3 



5/0(3, 4-d] (1.8 g, 15.3 i !)t;H . 1 - ( 

X f- ^ t )V # — ;P ) if/-/l- ( 640 mg , 5.8 S!)t;H ±3 <fc V CH 3 CN (36ml 

) co & m £ M m £ * * a 1 k 6 a# la Jp » L fc . jg «t * ^ IS § * , * * 1 tt fa NaHC 
0 3 & 2JP t » I^«llxf /K'iKU MgS0 4 _L T 3£ A L . riLfLtll 

*» h w m a t £ . & ^ t £ % s- 2N hci t m a l , isi >wcmm L . * tt * 

NaHC0 3 T" 41 fP L . PKxf ;K'i[ii Lit ( P 1? X ^ IV #J ft ft £ MgS0 4 _L T IS jft 
L „ ML, SS^f ixf /^^Hi^LT, 0.54 g^ i-y? 

o^yf)l/-3-xf;i--6 - ( 1 - -f S^V'J;Mf;l) h° g V a ( 3 , 4 - 
d ] f 'J S y > - 4 - ^ > , m.p. 252—253 °C £ # it . 

tMJ9A (1.19 g) £ x ? y -A- ( 85ml ) Jg L » 1 - 9 xi + tV - 
3-lf;l-5-75/ - lH-e7/-ll-4-*;^'^ti K (5.7 g , 26 

syt*) co & fz 3 - jt b * y y x - )vw m * f- ;t- ( 10 g ) t as sp l tz . r je ?i 

HftiSSKS-tK SiltJ&aiL, *«E*9*Lfc. » ?4 * £ in i. , 2N hci 
tML, 4)i£LtifelSf jSCi ISxf /li^Sl*^ Lt , 5.08 g 

CO \ -i/7w<y^-)V-3-3is}-)V-6 - (3-^(Jry7ia;Mf)l) 
V a ( 3 , 4 - d ] h° U 5. : J V - 4 - if > „ m.p. 148—150 °C £ # it . 

HSSM20 

DMF (123 ml) +01-^>'o^>'f-/l--3-x^-;l--6 - (3-yh^r^ 
7 x - ;P y f- ;U ) f 5 / o ( 3 , 4 - d ] S y 

y-4-^y (4.49 g, 13 5 y ^/l- ) COmW. IZ97% NaH ( 1.26 g ) £ JP . * C9 
204J- f* fc 7" n ^ y * * - )V ( 2 . 96 g , 39 $ V ^ )V ) £ BP £ ?t . R J£ fi * & 130 

*c r - % 3p Sft L . m ?s £ m t . & ^-c***jnifc», » it * Jp i fc . ± j£ L 

it*«5:rifit J: 0K« L, i-f*^(>Ig^L, 110 °Ci:2 mmHgf' (6 « L 

. 2.72 gco i - y^n>-<>-f-;P-3-x^/W-6 - ( 3 - h HnJr/7i - ;W 
j^ikJ t° g V a C 3 . 4 - d ] f'J jyy-4-ty, m.p. 195—197 °C Sr # 



(38) fffrf 1 1 -5 0 1 9 2 3 

(a) 

3-t Kndf i/7i- 1VWW. (10 g, 665 'J t/H , X y y - /H4HC1 (160 m 
1 ) i V H 2 S0 4 ( 1ml) CO £ ft g- — Ftc ff § . H^^S LT , 11.66 g 

(98%) «3-t l^nJf y7x-;l^gflXf /H#^ t 

(b) 

D M F ( 50ml ) tf « 97 % NaH ( 1. 75 g, 0.07^ ;!/ ) (7) S M ffl. £ 15# TbT J* L , 
& l^t'D M F ( 25ml ) 4>«3 - h F n Jf y 7 x -/IftSx f /I (5.4 g, 0.03 ^ 
)V) i Jn t . RJEfi-&«I*0.5 B# |Q ft if L , J5c T ?Jc m * -C » 31 L , N - (2 
- y n n x )V ) t ;k * V V U Wt iS (5.6 g , 0.03 t ;k ) & Jo £ jfc . RJ[5M-b1j 
£MT-ftfllfPL , ifc^'CjR*i&± , C4«flSllln*Lfc. * *l * jK « 3 « S 
£»*fcx--f>K>3iafc:#Ii3*, * » S £ * Si L . ^LtTKttl&x-f^t 
SlffiLfc. MgS0 4 _h *C ^1L, F1U Sg?6$^Tffl£fiJift£r 

^st t * « ffl * j£ ft & at k x f- >v z m -> x m ta s * & >■ u # y ^ ± t « # 5 a y 

n7h/77^t± t )|gLT, 4.64 gco 3 - C 2 - ( 4 - ^ D x ^ ) x 
1- ^ >Q 7x-)llIXf Jll^f % tz . 

(c) 

t Mi ^ A ( 364 mg) & x y y — ;p ( 30ml ) iZMfr L . 1 - jy y n ^ y f- /!✓ - 
3-xf;l--5-r5 7-lH-t7/-;l-4-*/H'JftS H (1.75 g) CO 
Stx^y-ll (7ml) tpCO 3 - C 2 - (4-^7P* l J-;P)xh=5rix] 7 1 X 

/lilxf ;ixxf ^ ( 4. 64 g ) £ SS im L >fc . RJEffl£'»**&2BIBI3IiitS-£, 
}§ IK * £ 36 $ ■£ . »aE£*£Jlt;lfc«K SI-CJSlLfc. IS II ft £ NaHC0 3 T « 
1U PBtx^^-caaiL ( 2 x 300 ml ) . til £ . IS ft Na 2 C0 3 CO & (C 

y 5 -y y » l *: . & ^ -c*js e £ M g so 4 itsiu r 5S l . n fg $ ^ -c 2. s 

ItW^^A^nvh/??^!:!^!^ 7 5°C £> J; t>" 0. 2 mmHgT K jft L 
& . l-21g C0 1 - y^p^yf ;l^-3-xf;l--6 - {3 - [2 - ( 4 - ^ ^ 
U x ;k ) X FJry ] 7x-;Mf;l) b J g V u C 3 , 4 - d ] 



(39) fffrf 1 1 -5 0 1 9 2 3 

7f>Z % ft . 

5i Sffi M 22 

tl'J^Afl* (1.0 g , 43.5 S'Jt/H Sriig£tt'cOX^y-/P ( 50ml ) izm 
L . 1 - o^^f ;l/-3-if /I' - 5-7S/ - 1 H-e?/- ;U - 4 - 
# iff "f 5 F (2.2 g , 10 S'Jt/1) , ^UT'I^y-^ ( 30ml ) $ CO 1 - * 
f /lt"o-;l- - 2 - li^f /Pxxf ^ (3.06 g , 20 5 'J € ;l ) St Jp L ft , K 

«ai-&«itr^rfyTT'-i«»a[s-e:. 3 fa k # a l . m % « 0 * t y> ft . am 

ft St * HI IK L ft . r 7& * ?fr SI L . trtLfclftSritJ: 1 ]**. *T^? I J- 
fc L . 2N HC 1 T it tt (c L ft . ^coii-^iUlS-^SIt, ritiUtHft^ftft, 11 
0 •CtS^f^ILT, 1.2 g to l-^?o^>-^-;P-3-x^;l--6- ( 1 - .X 
f - ;k - 2 - tr n 

'J;|/>f ;H b° g y P C 3 , 4 - d ) f'J m.p. 214.5 —216 

.stint. ri^ititttL, ^^fts-r^io*^. »«x 

f - /J, h & A i 2: «t 0 . it SD CO £ IS ft (0.6 g ) £ ft ft . 

SS*W23 
(a) 

CH 2 C 1 2 (120 ml) ifi«l - y?D^yf/l-3-xf;l--6 - (th'Q^y^ 
f- )V ) t'7 7'n C 3 , 4 - d ] t 'J * y y - 4 - ^ y (5.15 g ) CO m Wl £ - 50°C 
(Cj^Sl L . F'Jlf/lTJV (4.7 ml ) CD&fc CH 2 Cl 2 ( 24ml ) t£ CO X ? y X )V * 

-;^n'JF ( 2 . 09 g . 18 2- is Jn L ft: . KJCffl-&1iJ*£iIfc:iItf>, 

3 B# |g| It fF L ft . RjSfi-a-ftfcCHjCljfc****, « £ * ffi L , *ttUCH 2 Cl 2 
•CfttHLft 0 MgS0 4 ±T«* L . ?Fj&L^LT3£|fe£-ti:ft 0 «g 

8E*x — -r/KfitK 1 ?, ^StLft^^Srx^^x-^aWciOBfcSL. r ffi 

5- *s « m T- m a l , r m l , a £ * -e x si l ft . s$ji-t;h^s8IU 

L T 75°C B ±1/0.2 mmHgf L X „ 1. 58 ggQ l - y ^ n^yf ;H 3 - If 

)V - 4 - X )V XlV* — )V^ $r is - 6 - ( X ^- )V X)V* — )V* $t is X + )V ) 
V O [ 3 . 4-d] tf'J jy'y, m.p. 114—116 -CHft. 



(40) fffrf 1 1 -5 0 1 9 2 3 

(b) 

97% NaH ( 0.158 g ) £ D M F ( 25ml ) if X' 15^ ffl M L , h° 7 V - ^ ( 0.37 

2 g , 58 i'H/H c0^tcl-^-^n^yf-/l^-3-xf-;P-4-^f-^X;l^^ 
— )V * * is - 6 - { * )V X -)\s-% ^ is * i~ )V ) h° 7 V a C 3 , 4 - d ] b 
'J i y> (1.22 g , 2.9 5 'Jt/H £ ill * . R JG & ft £ S & T 2 B# |3| jft fp L 
ftft, jR5tJS±-C-iftIinl)RUfc. R JC fSL & ft * & Jn i . & ^ T ?I ft £ 1? 14 (= 
t"S^t + ^ ; 3r*^2N HCl £ JD ji . <lco?g^rftS-1.5 ^ISS^t 

t 1 DISL, I-f/H^ffg^U 75°C *J ± If 0 . 2 mmHgt- (£ « L fc ft , 0.26 
gg l-y^n^yfJl--3-ifiH6 - ( 1 - b g V U )V y ± )V ) f?'/P 
[ 3 , 4-d] b°US^>--4-7j-y, m.p. 130—131 1CJ#!t. 

HSSM24 
(a) 

4 - h 'J y )V ?t n y -f- )V 7 x -;t, pig (15 g) „ X ? y - /H4HC1 ( 200ml ) H 

x v h 2 so 4 ( imi) «oa-&w*-*3ias<-tt-fc. & is & m » s * , ii^n 

7^ t tSWNaHC0 8 <?3|ilK#iI5-fr, * ttA £ ft M L . ^50ta9L 1 MgS0 4 
±T'S£il&S L , r ii L . ami LT , 15.35 g ( 90% ) i?) 4 - f 'J 7fl-^n / f ;l/7 

x x ,y mm^iuk^ % tz . 

(b) 

t MJ A ( 622 mg) £ x y y — ( 4 5ml ) tC M L . l-S'yn^y-f/k- 

3 - I f IP - 5 - 7 5 / - 1 H - e 7 l / - * - 4 - ^/ /Kf ^ t (3.0 g, 13. 
5 S'JtlM Wait4 - b >J7*3j-n^f ^7x-^»iXf ^ (6.27 g , 275 

y ^ ) * jp l *: . r jtE a & ft §■ - a » ss s . m. & t= # ai t . » ^ £ is n s 
*t t a se t # s an * , ac ^ t-2n hci t- m m l t . * ft & r » t ± o & «> , x 

-f ilA^BSIsU 110 °Ct3j:t/0.2 mmHgT'lfe^LT, 3.03 g<?) 1 - is 7 n ^ 
y ± ;U - 3 - x -f- ;p - 6 - (4-b'j7/^p^f/l-7i-JMf;l-) b g V g 
C 3 , 4-d) t'Jtyy-4-^y, m.p. 212—213 "C Sr f# . 



(4 1 ) 



1 1 -5 0 1 9 2 3 



(a)*5 i t>" (b) 

- 10 15°C t ii V> T 90% HN0 3 ( 95ml ) t 1 - D^^f )1- 3 -If ;H 

6 - ( 7i -;l/f ;!-) f5V*n ( 3 , 4 - d ) f 'J i y y - 4 - ^ V (9.62 g 
, 30 S V * ) & 8* SB L fc . RJB«-&ft£*tf>ttJIIT1.5 B$ |g| ft ff L , & ^ X' * 
* O * £ & ^ rtf . £jRLfc«fc»£r3ifc:J:9JK*L. Mxf /H^Sg^L, 
100 °Ct3j:t/0.2 mmHg-CKi^ L T , 2.31 gcD 1 -y?n^y^;l--3-x^-;P-- 
6 - (4--hn?x-f^f;H b'^/q [3, 4-d] h D 'J 5 y y - 4 - ^ 

m.p. 221- 223 °C * f§ C HJg #J 25 ( a) k f -6 ) . # 31 * ^ * . 
iSlLts 1 - ^?p^>-iy-;l--3-XlF;P-6 - ( 2--bn7j:-;P^^-;P 
) b°9V"P C 3 , 4-d] t:u Syy-4-tyh 1 - y^o^yf;i--3-i 

f - ^ - 6 - { 3 - - h V 7 x. - )V * 1- )V ) e 7 V O [ 3 , 4-d] f 'J S y V - 
4 - y C O a ft & ft fc C 25(b) t -t h 3 . 

DMF (50ml) 4iCDl->'?U^.>'-f/l<--3-X^-/k-6- ( 4 - n h n 7 x 
~)V t'7/0 [3, 4-d] eySyy-4-^> (2.12 g, 5.8 S U 

^)V) £ , «Ii LT 10% n7y'-)i,/tf ( 200 mg) & ft 0 T 55 P si T" * * <fc 
L fc . R £ S ft S 
SUPERCELL <B> ^IbTilL, fltifc 

ISJilif ;H^ife s B s L, 100 °c ts i V 0 . 2 ■MHgT(fc«Lfc«. 1-28 g<o 

l-^^p^.y^-;k-3-x-f;|^-6 - ( 4 - 7 ; / 7 x - )Mf ;1) b'7'/P 
C 3 , 4 - d ) h° 'J 5 V y - 4 - * V - 1 /4 * ffi ft . m.p. 198—199 ICSftfc. 

H1M27 
(a) 

DMF (300 ml) ift» 2 - b H D Jf y 7 x -/HI (25 g, 0. 16* /P ) CO MM 
fc s K 2 C0 3 ( 56.7 g, 0.41*/lO , &V^T- 3 <ffc * f- 

;P (46.7 g , 0 . 32* )V ) It m M L fc . R IS fS ft £ *9 3 B |g| M W L , r jfi L , r 



(42) fffrf 1 1 -5 0 1 9 2 3 

m £ M % S * £ o Ig^SHflHt'tE 1 ), * , ft fD Na 2 C0 3 . »^Ty?o 

ttfL, & ^ tr m m m * m s so 4 _t tr « « l , r a l , a; » s * t , 26.4 g < 92 

% ) <5D 2 - y h^^yx-;ygfjgyf-/y £ f# „ 

(b) 

t MJ ^ A ( 590 mg) £ X ? y — )V ( 4 5ml) IzMfrL, 1 - y^D^yf ;H 
3-lf^-5-7S/-lH-e5/- ^-4-^;H^tiF (2.65 g, 12 
5 'J t/H 2 - ^ l^fy7i-;Hl^f ;l (4.7 g , 26 SH/l) £ ?3S 

L . 4lftft*fifcJ: "J**, Slif/H^lMsUT, 2. 23 gco 1 - y 9 
o^y^;U-3-x^;y-6- ( 2 - ^ N^ry? x-;k^ f ;1) t° ^ y p [3. 
4 - d J tf U jy'y-4 - ^y, m.p. 145— 146 °C £ f# . 

SIMM 28 
(a) 

3-Ttf;l-4-t a fV^v^ylxf/L'( 37.24 g, 0.2^/10 , h h'nJf 
y/l^T S y^KS (14. 6g, 0.21^/y ) , NaOAc (17.23 g, 0.21 ^ )V ) t5 i U X 
y y - ;P ( 500 ml ) to s £■ ft £ 4 n# IB it iS § * £ . RiSfi-^aiS^jiL. Pffl* 
* 2 * T ft ffi t , *^&iSLi^6Si&iS (12.61 g , 0.21 =e )V ) t h ;w 
xy ( 300 ml) ^T-6-6.5 £] Ja Sft L . K £ M & ft £ r $ L , rlJISt 

3 9 3*t=J: l 5JKJfcL, x-f/K'StilLT, 1.26 g<0 3 , 5 - y y f - /I- - 4 - >f V 

^ ± y uiuf m.p. 180-182 °cz&fz„ x - t- m z mm l , is 

£69 — 81.5°C, 0.05 mmHg TM 

OillJ^ftSEl^^i, It 31. 18 g ( 85% ) W£j3cft £ #fc . 

(b) 

h y ^ A SR fls (0.23 g) ^jfM^^x^y-^ (50ml) [Z M L , 1 - Sy :? 
n^yf;l-3-xf;P-5-rS/ - 1 H - h'5 - 4 - ^f/ht^f S F 
(1.1 g , 5S'Jt;H . JJC ^ T" 3 , 5-y^f;l--4-4 V^ft/'J/UfSx 
f/H^f/Ml.83 g, 10 3 'Jt;H £ 8* JD L fc . R JE £ ft * 7 ;P =f y T T 72 



(43) 11-501923 

ojl. x-x^***Ta»t. Mgso 4 ±rflg«t. rat. gg^-tt. ch 3 cn 

/x^f ^^^BISALfctt, Sfefe^f LT0.65 gco l - is 9 xj^y^ 

;P - 3 - X - 6 - ( 3 , 5 - is £ ± )V - 4 - ± V ^ if V U ^ ± ) ^_gjZ 
Q ( 3 , 4 — d J b° y S is y - 4 - yf y > m. P . 179.5—180 *C £ t# , 

IS It W 29 

* i§ * T" £P L b° y is y ( 30ml ) CD 1 - is 9 u ^ V f - ;P - 3 - X f - )V - 6 
(4-T^7x-/Mf/H b 5 V n C 3 , 4 - d ] by 5 y y - 4 - ^ V 
( 1. 3 g, 3.8S U^/l/) h'Jlf/P7Sy (0. 54ml , 3.8 i>J^;H 

. SM^nx/w^/^p'jF (o.52 g, 4.6 5 y ^ ) * as SO L ?fc o K J£ 
a^«f*-tco**3i^ia*fpL. a t - * « fp t • rie m ^ « 1 7j< & 

Jp £ . I4*ft*raKJ: OBftLfc. £ 0) ffi £ J5it ft & S£ R x * ;P * {z M 0 . 2N 

Hf/H^SISftL, 110 a Ct5±VO-2 mmHgTSS* L fc . 0.65 g<7) 1 - v g 
p^y-f;^-3-x^;I^-6 - ( 4 - ( s< & )V X )V ^ x )V T 5 y ) ^x^/^^-f 
AO b Q 7 V P [ 3 , 4 - d ] b y 5 is > - 4 - £ > , m. P . 242— 243 °C Sr f§ e 



D M F ( 45ml ) ^£Dl-^^n^y^;^-3-x^/k-6- ( 2 - y b ^ 5/ y 
x x y ^ ;p ) t5Vn ( 3 , 4 - d ] b° y 5 is y - 4 - rt (1.64 g, 4.6 5 
»J ^ )V ) tfOiSSS Sr 97% NaH (0.46 g, 19 5 V )\s ) tllU & ^ T 3 - 7° u 

y^-^-jv (1.08 g , 14 s y ^& jv ) & in x. tz . s je a ^ ft * i30°c t* — % Un Sfe L 

itLfco ^JjStft * x +}V1r S^h b b L . 100 *CfcJ;t/0.2 mmHgT « A 5 * 
f* . 1. 27 g ( 82% ) CO \ -y?n^y^}V-3-^f-)V-b - 

7 x X y f- )V ) b° 7 y n ( 3 , 4 - d 3 h'U Sy # y-4-^y, m.p. 191—19 
3 °C £ » 0 

HS6M31 

tb'J^A (414 mg) & x ^ y - ;p ( 45ml ) fc: * L . l-S/^n^>-^;k- 



(44) fffrf 1 1 -5 0 1 9 2 3 

3-lf^-5-7?y - lH-f5 , /-/l-4-^;«^tS F (2g, 93 'J 
^ IV ) Ci!(l>t'3-fl^iHllf/l (3.1 g , 18 £ 8§ flP L ft . R 

J6fi^ft*»2BIB»itt$tf, * ft% $ -fr , HTBSH, & t * HCl T 
«iU. 4«ft^riat:J: Bixf;M^IiAL, 100 TJ 33 J: 0 . 

2 mmHgT" §fe § tz Ik , 1-25 g CO 1 - y^O^yf - 3 - Xf /1~ 6 - ( 3 - 
± x _ ;W y. f- ;W ) b° g V o [3, 4 - d ] b° U 5 ^ > - 4 - £ > . m.p. 210—21 
1 °C £ ft . 

SIMM 32 

tMJ")A (414 rag) £ X y y - ;k (45ml) t $g L , I - is ? n ^ > )V - 
3-lf/l'-5-7Sy-lH-e5 , /-^-4-*;k!)i^f SI 5 ( 2 g , 9 S U 
=E /!✓ ) t<^Ut2-fX-;l,Sflif;P (3.1 g , 18 ='Jt;H £ $ fln L . R 

je s -s- a * - m m m § * . s a t # ai l . x^y-^sasigs-frfc. sac*. 

&(C2N HC 1 £• 

jn t , * fig !Hj £ r is (= «t o m , * t- m w l tz . £ m m £ m x * ^ & n m a 

L . 90°Ci3 J: t/0.2 mmHg-C 16 & § -It £ fl. 1.19 gco 1 -^yp-^y^;^-3-x 
f - /k - 6 - ( 2 - ± X — 7k y ± )V ) f7'/a [ 3 , 4 - d ] K'JSyy-4-^ 
y „ m.p. 173—174 °C£f|>fc. 

SISSM33 

(a) 

* * T* J£ ill L X y y — )V ( 200 ml ) 4i«4 - ?OO^f (17.1 
g, 0.1 ^)V) COMMlZ^ i/x^^TSV (32.2 g, 0.44^/k) 2r 20# ffl tC jg 0 
» T*in L fc . R JE fe e e £ ft * 17B# |fl it affi § * , ISC^U L , £F IK * M % £ if fc 
. 8sffi£lN NaOH ( 50ml ) tfr j§ A> L . X - ^ ;k ( 50—100 ml ) f tt if! L . ?K tt 
« * 2N HCl T pH 3|:lttftL/i. * tt V * PS SI § * . aS^x^y-;i-C')«llL 
. r $ L , x y y - ;W * }K % 5 * . Sit* -f V 7"n KA'T^a - ^4> feSB A 
LT (30), 13.54 g CO 4 - yXf^TS y j< f; 7k S & # S§ ^ it ^ > m.p. 189 
— 191 °C £ ff . 

(b) 



(45) fffrf 1 1 -5 0 1 9 2 3 

4 - y'xf ;l/7 S y ^ f ;l$I.f SSIi ( 360 mg , 1.5 i !)t;H . N , N 
' - % )V # - )V is A 5 r V - )V ( 264 mg , 1.5 5 U /P- ) £ J; V is ?f * T V ( 20 

mi ) m £ m * m m + t- i b* ia m m l * . r j£ jg * * & a t # m l * « , 1 - 

- ( 4 - h v n * ~> ? x. — >u )i- ) e 7 V n 

C 3 , 4 - d ] t° >J 5 ^ >- - 4 - sf > ( 500 rag , 105 5 'Jt/H ty^^ft> ( 
100 ml) SrJnt. R IB S W * 100 °C T - * M * L . * ft * & SJ L , Jg & & M 
IS £ -fr , * fc » EK X ^ £ JB x. tz . Bixf rt.iS^HL. & ^ T 2N HC1 ( 4 X 
150 ml) Vm&Lfz* 7j< ft jg £ *> ■£ , }J|NH 4 0H tMU ft^flKlf^t 

» as u (20) . tn 

f;H*^5^?it»U M S so 4 _t -e jft L , p»U ^ 56 § * t « * i£ ft £ 
it. £Offl£)£ft£R«l&ilf*£>^Offi£j&ft£-£;b-£. £-*>-frfc^-&ft*x 
-ff^^fflffiU, 0.46 g^ l-y^p^yf^-3-xf;l/-6 - { 4 - 

C 4 - (yifi^^y^f/H 7 x. ~ >v 1} ji X ~ >v * is ~) y x — jk * ± Zk \ 

(3, 4-d) b'y m.p. 143—145 °C £ # Jt 0 

dmf ( 300 ml) ^coi-s^o^y^/i^-s-x^-^-e- ( 2 - — T- n 37 
x — /k * f - /k ) C 3 , 4 - d ] tr y 5 is y - 4 - * y t l - is 9 n ^ y 

^-^-3-x^-;k-6 - (3-xbn7xX/i^^/V) e^Va (3, 4-d] 
h-ij s yy-4 - ^yoi^fti (7.1 g , 19 i'Jt/H £ 10% 5 ^' >7 A / ft S 
( 700 rag ) 

2 h o r * t£ m m &t> co i, co fc h . *> * fc & ft & » bs x jv art, n fa & 

L . <% ^ T 50% m m x i- iv / a. =3f h?- y ^ ffi -5 t ^ ffi S « U ± T <?5 ^ a 

?h/57^-tJ: 0»ll, lSif;l/*tSg|Lt, 1.11 gco 1 - is 7 u 

^yf;l-3-xf;l-6 - (2-r;77i-^^f;H b'7/n ( 3 , 4 - 
d ] h° 'J 5 is ' y - 4 - ± y , m.p. 190—192 °C S" # ^ „ 

H*«35 
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(a) 

4-y7f;iri77i-/Hl (10 g, 565 ^/l) , x 9 J -;H4HC1 (1 

60 mi ) a x x/m h 2 so 4 (imi) co m $ ft £ - m m m. s . »*s zmzt $ -e , 

„ MgS0 4 ±T-fg» L s iF*§ t , £ . 8.32 g ( 72% ) CO 4 - :J y ± )V T 5 

y 7 x — 

ixf^j # ^ . 

(b) 

tMJ^A ( 920 mg) £ X y -/k ( 67ml ) £ L , 4-y7f^7577 
;t-;Ht^x^-/P (8.32 g, 40 5 U ) 0<^C 1 - y^n^yf - 3 -xf 
;P - 5 - 7 S / - 1 H - f 5 V'-il- - 4 - *;^;^f t S F ( 4 . 44 g . 20 5 U -t /I' 
) * M t , M JEB 21 ft & 2 H @ S SSE £ * . R m & ft * M M 9 L , x 

? y - )v it m % £ it , 3saEt*tjni.fc. * js ft t r a t ± o m * , # t st » l 

, SIXf/W^B^BU (20) , 100 °C$5 t.T/0.2 mmHgT" (fe « L « , 3.41 
ggp l - ^yn^.y^;^-3-x^;U--6 - (4-yyf)17;7 7i-)Mf 
b° g V J P C 3 , 4 - d ] t'J Sy'y-4-^y, m.p. 225—226 °C 2r f# tz „ 

(a) 

T H F (5ml) CO 4 - ( 1 - >f S/VJ/H ^yXr^ft F (5.08 g , 29 
.55 'Ji;H h )V ( y f - f - ) y ^ ;L- y /L- * ^ 

F (2.57 g, 21 ~ U ^Jl) ©iS-otl^ 40% TRITON® B ( 3 wl) / 

y y y-ilSlTHLt, RjSiIl^ft£4B#ISM£4K it Jd « y f - ^ ( y f- 
/!• ) y^A-X/l^^vH ( 1 . 09 g , 8.5 SUt^) & SD L , fit JE il ft £ 

miz 2 rasaE § . Rjcss^-ft & ^?atc?tin l Jta . cH 2 ci 2 ^jpt. 

5- * . & t~ 7 4 >T m ft L , MgS0 4 _L T <6 * L , iF » t , IS 51 $ -tf ft: . 
X ? y - (180 ml ) ifCKDs * t T 16B#f1S Si $ ■£ fc . K m M & ft £ 

x?y-/i^£ggf&§-ti:, as** ( 200 ml) tliL IHf* (25 
0 ml ) tliULfe. 7j< tt S & * NH 4 OH tllL, »»Xf-A--caitHtfc (20) 



(47) fffrf 1 1 -5 0 1 9 2 3 

. ^mm*y ? j y-cmwh , Mgso 4 ± -e « « t . r » u . m « § * t a ± jsJc ft 

* » & . £coffl£fi£ft£»K 

if ^tCl! 1 ] , 25% 3g Wt M * * i~ h U ^ A co Jjc fc y 5 -Y > b ft fc m m. L fc . 7R 

£-£T. 1.93 gcp 4 - ( 1 - j 5 g V V )V ) 7 i-^ilxf ;l^ ffc, 

(b) 

tl'J^A (193 mg) & X y 7 -A- (25ml) fc $g L , 1 - y'^' 0\yf^- 
3-xf;l-5-7Jy - 1 H-t5y-il-4-*;l*^t; F (0.93 g, 4. 
2 5iJt;H CO & fc . x y y - /k ( 7 ml ) 4i co 4 - ( 1 - A 5 y V V )V ) 7 x x 
/Hlxf ^ (1.93 g, 8.4 5'Jt;H £ SS flu L >fc . RiS«#ft£ — *3I*S-£ 
. m it fc & tin £ fc . £co*I-£-ft£?£aiL. ffl * h£ ft * 

rStiDlfefe. ffl £ & ft £ IN HCl fc ft fc fll ff t . *»*i:LTtf>£j£ft*r 
itJ: i Jg K £ * * NH 4 OH tHL, ^j^LfcifclSSrrj&fciDm 

»s i»xf ;P*>^SISftL, 100 °CiiJ;V'0.2 mnHgT K ft L ^ , 0.4 g CO 1 
-y^n^.yf ^- 3 - xf 6 - [4 - ( 1 - -f V'J;M 7xx;p^f 
Tt-Q b g 7V'a C 3 , 4 - d ] fc° U S S£ > - 4 - ?T V , m.p. 232—234 2r f# fc . 

HSfiM37 
(a) 

x y y — /l^ ( 500 ml) +co ( 1 -ih^fyif ijf> ) V n y x h >J ;t/ (68 g 
, 0.5 ^ ;U ) fc tert- 7'f ilh K5yy^ll ( 62. 3g , 0.5^/1/ ) CO il nit b 
l Jif/17S> ( 70ml . 0.5 * ;P ) & §S flu t fc . R J6E zl ft £ g T 2 Bf ffl M # 
L, & T' * 4> X* # 9 L , 4tftSiFi§(:J; Dirt^ x - f >V T %t # L T , 85 

.9 gCQ l - tert-7"f;l--3 - ^f/H 5-7S/ - 1 H-tf?V-;^-4-^ 
/Ptfx h U fl, ■ 2/3 Et,N-HCl fr '<% fc . fSJIILf ttSSJx^y-;|,i^ 
B & ft f & £ fc fc ± 9 , it JH CO 46 . 2 g CO J3f M co * fig, ft # 



# #l fc . 



(b) 



(48) 11-501923 

1 - tert- 7"f ;P-5-7i7 - 1 H - b° y Y - )V - 4 - f) )V # 
~ h U J)/ ■ 2/3 Et 3 N-HCl ( 38 g, 0.12^;^ ) t 7]c ( 250 ml ) CO U y £ m £ 8 5°C T 3U 

.25 g£Q 1 - tert - 2 1± Zk ~ 3 - y ± /k = 5 — T 5 / — 1 H - b° g V - )V - 4 - 

# )V y ./I , m. P . 156— 157 °C * t# ti c 

(c) 

0 °C (C J^SD L 7]C ( 200 ml ) N X ^ J — )V ( 120 ml ) & i KOH ( 37 g , 0. 56 
^ ^ ) CO ii^-ftj t . 30% H 2 0 2 ( 89. 1 g ; 0. 786 ^ )V ) s *t 1 - tert - y f - - 
3-^f/P-5-7S/-lH-t5V f - ;k-4-*/^:-f'J^ (20.0 g, 0 . 
112 * /!✓ ) ^asaa Lfc . RJ6ffl-&tt£4H#ISlfllfFL. tffia^PItiOKlL 
. /JctaSL, LT s afeit« 0 a a t LT 20.64 g ( 94% ) CO 1 - tert- 

;p - 3 - y ± /k - 5 - r 5 y - 1 h - b g y_ - jv - a - # jv * y- § m. P . 1 

95— 196 °C ^ %fz o 

(d) 

1 - tert - y ^ )V - 3 - y + )V - 5 - T 5 y - 1 H - t° 5 V - ^ - 4 - # )V # 

* if 5 H (1.0 g , 5.1S 'Jt/H . 7i-/Hlxf/k (1.67 g , 10 . 2 5 U * /!✓ 
) „ NaOCH 3 (1.74 g, 31 5 y ^ )V ) t3 «t X ^ y - )V ( 50ml ) il if* £ » 3 0 

Hams**. Rjea^sr**««ffl-frLft. »aEt*r«iiiL. »cv^*»t 

StttC Lfc o t«»ir«CJ:t)*», *T«s» L . LT , 0. 53 g ( 35% ) 

CO 1 - tert - 7" /I- - 3 - jj f; /l- - 6 - ( 77 x - Zk * ± Zk ) *f ^ V* P C 3 , 4 - 
d ] b° y $ z/ y - 4 - ?f > ; 1/ 57K ft ftj , m.p. 196— 197 'CSSfc, 

(a) 

1 - ^^n^y^;l^-3-x^;i^-5-r5y - 1 H - b° 5 V" — - 4 - # 
^^rt S K (4.6 g, 20.7 SiJt;H . o - xf ;l/^ff y b y^S* U ^Afi ( 

6.4 g , 40 syt/H i v n - y jv - 2 - tr u y y y ( 1 5mi ) ^a^fti 

150 -160 r-csHsrairaiRLfco KiEg^a^sau 7j< ^ sti ^ . 

u fc • r a * ffi ft k -c ml, s^tiitmcL^, 4«l ft » * r a t 
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«fc 9 M , 90— 95°C T S6 )ft L T . 4.7 giQ 1 - y^g^yf jl - 3 

-xf - 6 - (f V ) b'7Vn [ 3 , 4 - d ] h° U 5 : J V - 4 - yf > > m ■ 
P. 249—251 °C £ f# ^ . 

(b) 

l-y?n^>'f;l'-3-if/l-6 - ( f - ^ V ) t5Vn [ 3 , 4 - d ] 
t" ij i y y - 4 - t > ( 5. 2 g, 19.6 S'Jt/H , D M F ( 50ml ) J: V K 2 C0 3 
(2.76 g, 20 5 'J )V ) tf> ?I ^ ft £ M ffl S JK T 25# RB J£ ff L . <K^TIE18^.X* 
A- (3.88ml, 40 5 'J * IV ) £ M JL fz . Rj6fi-£fljfc2l*iaflIfPLs ifc V * T' i£ * <0 
ttiiu^. ii&ft^iitciOJRAL. ?k T" & # L . iy^o-^Hfy/'x-^ 
;l- (3 B £§ H L . & V>T 70— 75°Cf»SSe^ L T „ 4.6 ggQ l-yy?n^>--7-;l- 
-3-Xf;t>-6- O^ik^lJ f7V"n (3, 4 - d ] f U S y y - 4 - ^ 
>1_. m.p. 200— 202 *C £ ft tz . 

$> h ^ it . <%.cr> £ o iz LX £.mm* MM-? & Z b & : D M F (250 ml) 

tf«l-i/^n^.y^-;k-3-xf-;l--6 - (f V ) t5Vn [ 3 , 4 - d 
J t ij S y y - 4 - ^ y (23.4 g , 0 . 09^: )V ) COiff S^l CNaH (4.0 g , 0.1 

, tt m * <?> 60% # m ) * an £ 3t . f# ti tz m & ft * * $ 45 1- » so l . & ^ 

T'3^Uf* (6.3 ml, 0.1 =& )V ) * 204J- IB fc « 0 » T * Jn t , £<Ol^ 

W£3H?ISI«fPL:fc. R JE ill -n ft £ ( 400 ml ) <7) c£ K a S\ £jfcLfc»:»Sr 
M iz X 0 * , *tfDiJct^^1f>"rtt»Ls i)C ^ T 80— 85*C t" * S * - 7" V + T 
KtlLT. 18.6 g (74%) t?) l-y^p^yf;P-3-xf;|/-6 - ( ^ ^ ;lx f- 
b^V'P [ 3 , 4-d] U'j;yy-4-ty, m.p. 203—20 5 °C £ f# it . 

(c) 

l-j/;n^>'f;l'-3-ifA'-6 - ( * ^ ^ f - jJ- ) C5/n [ 3 , 4-d 
] f ij 5 y y - 4 - t y (4 g) „ CHC1 3 (100 ml) J; W'm - ? D n^^t y 

£&#st (10.3 g) cDM&mz-mmnLtz . Rmm&rn * as;f&#ttNaHco 8 do 

0 ml) T-rtffiL. CHCI3 Jg £r MgS0 4 It'liU riSL. «HBLT(fcffl*L»fc. 
ittSSfiKl t- T < t £ A it L . -e ^ IS ft £ is 7 n ^ * -9- > ^ ^ 5 jjg ft L , 
70— 75°C t T „ l-^^n^.v^;iy-3-x^;u-6 - ( ^ /I- X A 



(50) fffrf 1 1 -5 0 1 9 2 3 

b° g V P C 3 , 4 - d ] f'J jy>-4-t>- - m.p.> 300 °C £ f# „ 

(d) 

l-y^n^yf;l/-3-if^-6 - { * *f- )V — )V ) tf^Vn [ 3 , 

4 - d ] b° >J S ^ > - 4 - :* > (2.3 g, 7. 4 5 U ^ A- ) b T — V > (1.2 g , 13 
S'Jt/H *g ft £ 180 — 190 -C t' 3 Wf 19 JD IS L . R(E II £&££i!fc:ifrSl 
L . a ?S T — m C ^ T ti ^ . K JEE M & ft x - f )V £ flu t . £ J* ft £ £r j& (c J: 
0 S , l-f 'K*i# L , 80- 85°C X" Jt £ Jj- - 7 y + T- f£ jft L T , ffl £ t£ ft * 
f# o i <0 ffi * j£ ft * ft f0 NaHC0 3 ( 25ml ) tlWU ^UttSlfttratiO* 

» » iiW y 7 n av - ;K: I i j L . SttK?«IL> SS4«TiiffiL^„ IS 
£ X - r- /P 3&» 6 IS A ft § -it . M SL * - f y 4> f 80— 85°C T ft t T , 0.58 g ( 25 
% ) <0 1-^;n^>f ^-3-xf;P-6- (7x-)P7;y) tf 9 V o ( 3 
, 4 - d ] fc° U 5 V 



y - 4 - y £ ^# „ 

HSSM39 

l-^^n^y^-;k-3-x^-;p-6 - (^f;U^*^;H t° 7 V a C 3 , 
4 - d ] tij *y'y-4-^> (3 g, 9.65 Ut^) . 7 x 7 — A (6 g, 64 5 
'J * A ) a i. V NaH (0.5 g , 12.8 S'Jt;h Si ft 4* CO 60% # S5c IK ) co il ft * 
170 —175 "C T 5 B# PbUq Sft L . R *S 1=r ft £ 7jc (50ml) <7) i± , CHC1 3 (1 

00 mi) fttaiLfc. chci 3 jb t , aitiio^x-^^/^^-^v 

> Sfell#;i:LT2.1 g ( 68% ) cr> \ -i^^u^yj-)V-3-^i-)V-e - ( y 
x.-)VX * i/) h-7V'D C 3 , 4 - d ] h° y § ^ y - 4 - £ V , m. P . 175—177 

II4fil?WltlStfc^T, i£ I -ft "o ft c-GMP-PDE V(iE^^ii c-GMP- 

pde i ) m.m^M^^'t h z t t^mmL , % x & ^ ± a m. jee 0 *& * t= ts n t 

* ffl * 4 . ^ I co -ft; n - ft (4 , - bl^-htfjffflt^B*. -M'-M!»itt* 



(51) 



1 1 -5 0 1 9 2 3 



"I ¥L ?I ffl JiS K is ->T A 9 V v?5?l/^f h'-*X*yXXf7-t' (PDE) 
CO ^ «t 3: -f y#*JPJ||36*H£S*LTVi4. <t ft CO -f V ft X <± -f >f ? «J y ^ 7f 

yyy-'jvi ( c amp ) fcii^/iitiitoy '^/r/^y-yyi ( cgmp 

) *■ , ^ # * ft ^ w ^ tt x h *> o 5 - - 7 ? w^-f ^ y 

. jflL^^ft is^^*iBai*icGMPio±#(i«5i*]«K?««ffiT& 3\n mz^F-mcomMt 

cO#X^-K£Hf ^ CO - ^ T W « ffl JB cGMPcO _L # Ji + h U 

^ A St ffi fl» DP i: W S * 3W * * . ft*J ± V'WrfflSaii . cGMPco in*** fc: 

£ CO >f y S6 3R(icGMP-PDEi fc (icGMP-PDEV ( Z tl (± 150-200 nH<J5»K^ h U ^ A 

£/2:#>. IE 5$ lz It cGMP-PDE lbft&Ztltz) b T if tl X V> £ „ fs£-3T, cGMP-PDE 
>f y»*Oi*li, cGMPiO ill JD s&» ^ * « JH « ffi Kt «0 ffi T M V t h 'J ^ A ffi W m 
31 *fi£L»4, Iff^it^ilJSI/^^TIiti S . cGMP-P 
DEffi « M to PR 16 i± , C^^^SIEi7)iSIttI^IMJ HtS/^WTTn 
-f ^Iffitl). «itf. cGMP-PDEfc** t TiS^ffiWiStt * ttli -ft-^-ftii , JflL 
JE £ T tf * LTt h 'J ? A #f jfi it in fc f !l £ I& * f •§> t ^ ffi § *i & . 

* % BJ <7) ^ m W it ir ft CO cGMP-PDE Vffi W *g tt £ & CO ^ K i 0 HE BJ L . 

&ttft« i A Iffl O ifc Jfcl? ft « ( >l> M H i. Xf A tt M. > *» & , Silverffi, Sec 
. Messeng. Phos. 13:13-25, 199HC J; o T 12 M § Jt M *) tZ T — * > 3£ & 33 i 
If T y ^fA-9n~?Y 7^-7t- \Z£. <0 cGMP-PDEJa X V ffi CO PDE >f V »* £ 
#ffiL, -f- L "t ^ 1f W (± Thompson ffi , Adv. Cyclic Nucleotide Res. 10:69-92 
ti "3 IB » S *i fc ffl 0 1 1* K ft ft CO # ft T ti ± V ^ ft T "C CO PDE M tt & ffl £ L 

ft . pde ffi « m b l t co it & ft co » -h a x v- : m m tt £ m s -r § fc *6 1 , iov m co 

iR K f CO tf 9 >J -y ^ 3f ?W:**KJn##»fc»-r4»Sfco^TK« j m-&*J* 
X7'J--y/Lit. PDE M tt CO ^ 50% ffi § 36* ffi * $ ft h t£ £> (f . I C 5 o M (PDE 

m&co5o%m&$:3\ismz^ikirmcomm) & xitttm^ &95%mmmmzmm 

. IC 50 fj&(i:. Tallarida t Murray, Manual of Pharmacologic Calculations 
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with Computer Programs, Procedure 8, Graded Dose-response, 
14-19 H, Springer-Verlag, New York, 1981 lZ J: *) IB it § tl tl iM 0 t *g ^ - JE 

T IB <0 ft fi , * ^ co ft * W -ft ft « IS M A 1 £ # 6 *i S * * S ft t h . 



ge^CD /i M(Cfc ft 3 Fl#$Xti IC 50 CnM) 
JfeflJNo. cGMP-PDE V 



1 (b) 


10 










2 (b) 


9% 


(ldM) 








3 (b) 


22 










4 (b) 


650 










5 


310 










6 


23 










7 


19 










8 (b) 


1200 










9 


540 










10(b) 


270 










1Kb) 


310 










12(b) 


39% 


( 1 U M) 


XI* 17% 


(0. 


\H M) 


13 


660 










14 


77% 


(10 ju M) 


X!±28% 


( 1 


/£ M ) 


15(c) 


1770 










16(b) 


90% 


( 10 ££ M) 


Xt±32% 


( 1 


M) 


17 


61% 


C 10 ft M) 


X t±20% 


( 1 


/iM) 


18(b) 


33% 


(1/iM) 








19 


33 
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IMJNo. cGMP-PDE V 



20 86 

21(c) 420 

22 300 

23(b) 33% ( 1 u M) 

24(b) 180 

25(a) 76 

26 8. 7 

27(b) 73% ( 1 u M) Xf*25% ( 1 fi M) 

28(b) 48% (UM) 

29 94% (0.1//M) X(i77% (0.1/tM) 

30 73% (1 //M) X(i43% CO. 1/iM) 

31 30 

32 89% (1 uM) Xf±58% (O.ljuM) 

Xt*24% (0. 01 fi M) 
33(b) 56% (0. 01 u M) 

34 78% (l/zM)X(±45% CO. ljwM) 

35 53% (1 jaU) Xlt34% CO.ljuM) 
36(b) 62% (1 /iM) X(±26% CO. ljuM) 
37(d) 78% CljuM) Xti36% CO.ljuM) 
38(d) 270 

39 74% Cl /iM) X(±33% CO. 1 // M) 



S K iflL £E 5 v b ( S H R ) HylA;lb'^-/l'tl l J')i ( 50mg/kg, 
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i p ) t m m l . * ti ?ti m m a 4- m t m m j± a x v>bm m co ib #t ffl k t * # m t 

JSC Sfl * «J IR K # r - -f ;P & S * L . ¥ flf <3 2 B 0 \% & , Iiw|>SSHRC 

is r 3 0 co ^ - x ^ >r > m&mfe* 5 frmmmx-mMLti „ <x ^ t is m t ± a 
ttsft^is^aiiisffliffffit;? (0.3 ~ lomgis * / kg ) # jk 1*1 a 

L s ^tfD|ffl*«!Wt^y^97±tc»liiJEEtiE»Lfc. # ffl * co K M ft ft co & 
# ^ t> 5 # a fc ¥ S3 n M E JE5 ¥ £ PJ 5g L . iJ:0«ffli^^lffliISTg#Lfc 



SHR i v 

te ft cd mg x kg -e 0 ^ m i& flu? \± 



1(b) -15% ( 1 mg/kg) Xkfc-29% (30mg/kg) 

6 8.4 Xit-ZO% (10mg/kg) 

7 4 6 

10(b) - 17% (lOmg/kg) 

1Kb) - 4 % ( 10mg/kg) 

19 11.0 Xfi-21% (lOmg/kg) 

20 10.1 Xi±~23% (lOmg/kg) 
24(b) — 8 % (lOng/kg) 
25(a) - 5 % (lOmg/kg) 

26 4.2 Xii-46% (lOmg/kg) X t* 

-56% ( 10mg/kg, po) 

33(b) 9.3 X(i-27M (lOmg/kg) 



- b P - b R % ffl ft CO ® 16 4 ft: i4 K ^ C & ft £ * IS ^ co ft ft W -ft ft tf> ffi tt t4 

a co -n a t= i 0 e m -t %> - t # x- § * : 

itt ffl * co r: h n 'J -t U V (100 mg/ kg . s . c . , 3* K 3 B Pel fc: iS 9 3 HI / B ) 
OHOjgLtt-S-fciO, ISfiitIE7 7 b (17-25 



18) £ - h a ^ 'J -fe U y If fi -T S . Wft£Wj&»tf>4fcAfc:,. f t 1/ V yl« 
-ho^'j-fe'jyS 1 -300 x< g/kgco IE IS CO ffl * T'' If §R 1*1 K L , #ffllfc-?U 

T co T % W M J± (map) co*^:^-ft;^lB«-r£o f 

'J y * & ¥ -f h 5 — 1045- m (= , It tt 5 -/ h co ^ ^ - r * * % m co -ft ft ( W tt la 

lI7'/l-7) ittilii (0.05 N NaOH ) (IMf 1IJII - V ) CO 
<t 0 IT «L B tl» . ^ W tt 5 ••/ h^co^-vI^y^ico^hni/iJ-feU 



(55) 



1 1 -5 0 1 9 2 3 



ycotk-^- ( ^Htt 7)V— T ) (4. 10—40 mmHg OlI^M A P «fflif Iff 
Wi tt K J£ M m 9& S ^ ^ - 7* ^ f - * v V V A co - h a ^ >J -fe U > 
z> *JliL£EJ6S<9irS$:«ifr*9l&S£'*-. *«BH^fl;-&ftrtW«i*S*i 

tUSItt?^ (ittf»i5 y h ) ^cOi^^y^ico^hn^ll-te'jycO 

« # B 14 7 )V -Tt^utt^Cl tt i^fflill/;i-7fej;ixitti^i 7 
/l-Tto^tffli-M APf SOTWBi^ffltSo a^TTEWlDK- 

m^m= ( A U C tol-pretreated — A U C tol-veh ) / 

( A U C nontoI - A U C tol . uah ) X 100 
lit, AUC„ oltll =^|tt^-7to^T«)ffli-MAP 
ftSTIS. 

AUC tol -„ eh = ittif IfMI^/l-TCo^ttO 
ffl* - M A P HTil. 

AUC tol - pretreated = Mttfl^«^/P-Tfc-?^T<o 
ffll-MAPftSTffli. 
100 %JfclU*i± D*#^j£Mt4^h^-bM»tt<5^:£&j£&£^L. 



Mi 05 



ffl m (mg/kg) 



If3SWt£©ii£M (%) 



6 



1. 0 



69 



3. 0 



140 



7 



0. 3 



46 



1.0 



45 



* 36 W co -ft ft J4 . 3 * -» T & *n r * £ » ffl co H m m t= ± OEIH^otftt 
«*ti:ti«?S4. =5: *) *> , H**/c(4M#:«^-CcOigPS^-ffl. ^ e □ 
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^ft£><OE^_hfFWSft£lg£- , 1 *fcli«R<^4If WtS«8n«fflft, « 

gps4i«ift«it lti±, £E « at , e ;u , m m & v m s ffl & m tf ^> ft 

4 . >r <0 i a 5r S ft ffi JjSc ft T- « , ^ttfl:ilrft£^&<tW^<^Mtt#^ffl, 
Mi.ia'f>7y, is^^H^ i'aiJfclifl.ifcl*^***. i ft £> co 
ffl fig ft <4 ^ a e * f? m ja 9v <r> it so to m a % m x. if m ffl . m *.a x x r u yi7 ^ 
* ^ ^ a . ?;i?f S^ttSititH. 

SSP&#fflcO?£f*:fflfi£ftfcLTi4. 3 * * -C « ffl § rt. 4 ^ JS tt « R ffl » Milf 

7° ffl & J; x U * v A* ffl # ¥ ff L> ft h . T *S tt * ffl » ffi t . - <0 «t 5 & ffi tS. ft 
liit!) ffl . m *. if S ifflfcltfl jg ffl . M K -tf B* ffl . *t ffl . # fA is <fc £>" ft # 

i^^tuun. * % hj iz j: tc a . mnik^-mmmma . #«i*!tiiR» 

if -tf 5 V ) CO # 7° -fe ;U ffl Sr * & 

^ana*ffl«o*«w<oi!ffltt, as a «o * e , *ffi-*«ttt&=ttffl-iif£<o?§ 
e y u n - )v % fijif fit ft to . tr * v -?m. mw 

t a It *T II =5: * ttft x x f - ^ „ Mxlftl^-f yixf if tfiS. £ ft 6 co ffi 
fiJc ft 14 » J» ffl . « i If 3c 3B , ft # ffl . SM, f L it ffl ti J: ft ft ffl * * * L T 

^ ti %> mm ffl ( t* t 9 )v ) . ma if * » * fi r ^ n - ^ . y ^-/k a ft * $ 
*fci*M*#SA»;?tf>*fc#»w^'ffc-&i&£*** (4 m m s * «: i> <n * tf 

FJf a (c «t 0 , * ft B M CO ^fb ft (4 IE , M i (f ^ U v - v h U y ^ x . 'JiJfV- 

j^Rum^hmco x o * *t * i4 fi eg iSftttfj^y-S'^f A»>fit:i»a 
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©Wirt i 0 S»Wt* 4 : S^-eJBK ^flEJHIBI. &m<r> tt£ £ J: VMftmm , 
^ ft 14 , £ T CO H S ^ £ # ft L tz ik X' , -f Lt-I^WtfeCESE^TtfiS 
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